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7 benefits received by switch to 
STANOSTAMP Compound C 


egemenn Stamping Company, 
Manitowec, Wisconsin, benefited 
seven ways by switching to 
Stanostamre Compound C. Fin- 
= ished ferrules drawn from 19 


: gauge cold roll steel were being 
i badly scored. At the same time 
a dies were being scratched and ex- 


cessive heat experienced in the 
press. Standard Oil lubrication 
specialist R. E. O'Brien suggested 
Stanostamp. The result: 


Production increased 20%, 

Die maintenance reduced 30%, 
Spoilage reduced 

Finish proved 

Galling minimized 

Cooler machine operation 

7. Washability improved 


WH — 


The results add up to this: There 
is a combination in the field of in- 
dustrial lubrication that is hard to 
beat. It is (1) Standard Oil lubri- 
cation specialists capable of giv- 
ing technical help and (2) Top 
quality products that deliver 
results. 


Stanostamp Compound C is a 
water emulsifiable paste for heavy 
drawing operations. It contains an 
inert, non-abrasive mineral filler 
for protection of dies and work, is 
readily cleaned from work in 
conventional washing equipment. 
In the Midwest, your nearby 
Standard Oil lubrication specialist 
will be glad to tell you more about 
Stanostamp. Call him. Or con- 
tact: Standard Oil Company, 910 
South Michigan Avenue, Chicago 
80, Illinois. 


Father and son inspect ferrules. 
William P. Jagemann (left), 
President, and son William T. 
Jagemann note improved finish 
on work produced using 
STANOSTAMP. 


Air hose ferrules. One at right pro- 
duced before switch te STANO- 

STANDARD o1 company | STANDARD 
conversion te this forming com- (Indiana) 


pound. Scoring of dies as well os 
work occurred before switch. 
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Saves space.. 
Cuts: Cost... with 


When equipping a barge-mounted 8” sand 

dredge pump with a new 1650 Rpm Diesel 

power unit, space did not permit installation 

of the large size pulley required to drive pump 

at correct speed. A model SR-10E Cotta 

Broad range of ratios Reduction Unit (1.55 to 1 ratio) solved the 
Input torque from 150 to 1350 problem, permitting use of a 13” O.D. pulley 
foot pounds on the reduction unit, a 25” O.D. pulley on 


For use on cranes, shovels, rock crushers, the pump. What speed reduction problem 
generators, pumps, etc. do you have? 


THIS INFORMATION WILL HELP you Covva 


Diagrams, capacity tables, dimensions and compicte 
HEAVY-DUTY 


specifications sent free om request. Just state your 
right unit for best performance. May we work with you? REDUCTION UNITS 


problem — COTTA engineers will help you select the 
COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS (‘Engineered -to-order”’ 
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More power per pound. A vehicle powered by new 

White Mustang, benefits from strength, toughness, wear 
resistance and other properties in vital engine parts 
made from alloys containing nickel. 


, d 


This 6-cyl. gasoline unit uses new 


dome-shaped pistons and combustion 
chambers. They give 6.4 to 1 
compression ratio with excellent 
detonation control. Exhaust 


m | 


White Tractor shows heels 
... Packs kick of 200 hp White Mustang 


A notable development powers this new lightweight 
payload tractor. The White Mustang engine for 
hauling bigger payloads. 

Equally notable is the way White engineers use 
nickel alloys. Look at these typical applications. 

Exhaust Valves, 

stem & head Cr.-Ni Alloy (10% to 12%% 

Inlet Valves, stem & head. . Alloy steel (0.40 to 0.70% 
ng rods SAE 3130 steel (1 to 14‘ 
Stressed bolts & nuts SAE 3130 steel (i to1% 
Flywhee 
Cylinder head & crankcase 


Connect 


Alloy cast iron (0.90 to 1.65‘ 
Alloy cast iron (C.50 
Type 1 Ni-Resist (13-17% 


Why do they use nickel alloys? 


Take Ni-Resist, for example. It resists heat, cor- 
rosion, metal-to-metal wear and galling. Its control 


Top piston ring insert 


INTERRATIONAL NICKEL COMPANY, INC. 


of ring groove wear not only saves your oil, but 
stops needless power loss due to “blow by.” Thus, 
you get more mileage. And you also enjoy longer pis- 
ton life with less maintenance. Records prove this. 

In a similar way, the other components contain- 
ing nickel help to improve Mustang performance. 


Properties of nickel alloys may be controlled to 
meet both fabricating and service demands. That’s 
why it will pay you to specify them for your prod- 
ucts. 


Make use of our wide experience in solv a all 


sorts of metal problems. Whatever the 


difficulty facing you, send us details. 
We'll be glad to give you our suggestions. 


Write for: List A of available publications. Its simple form 
makes it easy for you to outline your problem. 


67 Wall Street 
New York 5,8.Y. 
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NOW—Air Brakes for EVERY SIZE Vehicle! 


A COMPLETE LINE OF SUPERIOR COMPRESSORS BRINGING THE HIGHEST EFFICIENCY 
AND BEST PERFORMANCE EVER OFFERED TO THE TRUCK AND BUS INDUSTRY! 


Here is an outstanding line of brand-new 
compressors for 1955—covering the entire 
range of trucks, tractors, buses and off-the- 
road equipment—from the smallest to the 
largest—with maximum braking perform- 
ance assured every vehicle. 


Road-tested for millions of miles—labora- 
tory-tested for thousands of hours—job- 
tested and efficiency-rated from design 
boards to production final test—these are 
the finest compressors ever built for the 


automotive industry. 


« Lower discharge temperatures over the 
entire speed range. 


« Increased air delivery at low and inter- 
mediate speeds, where most required. 


« Capable of operating at higher maximum 
speeds to match trends in engine design. 


« Improved oil control. 

New-design inlet valves. 

« New unloading mechanism. 


The World's Most Tried and Trusted Air Brakes 
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« No external moving parts —no need for 
periodic adjustments. 


« Available with attached governor, if de- 
sired. 


« All compressors available either self- 
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lubricated or engine-lubricated. 
+ Tu-Flo 300 —air cooled. 

Tu-Flo 400 —air or water cooled. Es 
Tu-Flo 500 —water cooled. 

q 

BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY eae 
General Offices ond Factory —Elyric, Ohio + Branches —Berteley Col Oticheme City Okle 


For three-quarters of a century it has been our privilege to 


serve industry — at home and abroad — with modern machine tools. 


Today, as in 1880, the name “Bullard” stands for advance design 


in engineering, quality of craftsmanship and reliable performance. 


CUT MASTER V.T.1. Model 75 ; MAN-AU-TROL Mode! 75 

sie sizes, May be applied te any or all heads 
ond 76°. the 26 ' of Cut Master V.T1. Model 75 at 
heve two heods time of ordering or ot o later dote 
@ swiveling turret or swiveling rom for full tomot> oti 

on roll, 46.56.66" and 76" hove 
three heeds in voriovs combine- 

trons. 


MULT-AU-MATIC 


Type 10” with 6, 8, 12, oF 
16 spindles, 14” ond 18" with 6 A and 3” spindle with various 
or 8 spindies. bed lengths and post heights. 


THE BULLARD 
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Another new development using 


B. F. Goodrich Chemical 


ENDERS often get scarred and 
scratched while the car is stand- 
ing still—atthe gas station. A hurried 
or careless attendant does the job, 
wielding a metal nozzle on his gas 
pump hose. But thanks to Hycar 
American rubber, nicks and scratches 
from this source are on their way 
out. A North Carolina manufacturer 
has come up with the answer by 
molding the versatile, gasoline- 
resistant Hycar into a protective 
nozzle shield. 
The Hycar is molded to fit snugly 
around nozzle and nozzle handle so 


Nih-Guards made by Radiator Specialty Company, Charlotte, North Carolina. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


GAS NOZZLE GUARD SAVES FENDERS 


that nothing hard or sharp comes 
in contact with the car finish. The 
molded piece, called Nik-Guard, 
retains its strength, flexibility, and 
tight fit for years . . . because of 
Hycar’s exceptional resistance to 
gasoline, abrasion, and extremes 
of temperature. 

Hycar, molded to close tolerances, 
is used in the petroleum industry 
all the way from oil well to your car 

. in drilling, pumping, refining, 
storage, and shipping of petroleum 
products. Throughout industry, 
Hycar is making notable improve- 


ments in products and processes. 
To find out how it may fit your own 
needs, please write Dept. CA-2, 
B. F.Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco, In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The 8. F. Geedrich Compony 


Hycar 


atime 


Amanita Rubber 


GEON polyvinyl materials « HYCAR American rubber and latex +» GOOD-RITE chemicals and plasticizers « HARMON colors 
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DRAWING & FORMING PRESS 


“Custom Built” for 
deep drawing of large 
high-pressure gas containers 


The press shown at right is a typical example of the work of Elmes 
engineers in designing hydraulic equipment to meet special require- 
ments. This press is located in the plant of one of the nation’s largest 
producers of high-pressure gas containers. A variety of container sizes, 
made of special high strength alloy steel, are drawn to exacting dimen- 
sional specifications. The press must maintain uniformly accurate con- 
centric diameters and wall thickness in the part. 


Many important Elmes construction and control features are respon- 
sible for maintaining the high quality and efficiency of production on 
this type of heavy-piece, deep-draw work. Following are just a few of 
these features: 


@ Ring key positioning, assuring constantly maintained “‘all-direc- 


tional” alignment of press crown, bed, and housings. 


@ Extra-long guide ways for main and blankholder slide, counteract- 


@ Provision for extra-fine gib adjustment and slide alignment obtained 
by use of non-metallic facing on the gibs and hand-scraped bear- 
ing surfaces. 


@ Press equipped with a separate pumping unit for powering the 
blankholder system. Assures maintenance of the blankholder pres- 
sure irrespective of main slide movement. 


®@ Individual corner pressure adjustment provided for blankholder slide. 


Elmes craftsmanship in press design and construction will assure you 
of press performance at its best. Recommendations and cost estimates 
will be promptly supplied, and entirely without obligation, of course. 
See your authorized Elmes Distributor, 
or write to us direct. 


sit Us at Our 
Booth No. 1/2/ 


AMERICAN STEEL FOUNDRIES @ 


1173 Avenee. 


ing all tendency of the slide to deflect during pressing operation. blankholder capacity 1 


ELMES ENGINEERING DIVISION 


> 


Self- 
Contained, 
Multiple 
Action, 
Moving- 
Down 
Type 


Elmes Deuble-Action Drawing 

& Forming Press, equipped with die 
cushion. Main platen capacity 300 tons, 
tons. For single-action 
tions of main platen and blankholder, capa- 


cities are combined for a total of 400 tons. 


Cross-section views showing stages in produc- 
tion of high-pressure gas container bodies on 
the Eimes Double-Action Press ilivstrated above. 
The blank and “rst draw ore produced in a 
single operation. (A) Circular blank. (8) First 


drow. (C) Final drow. 


Ciacianati 29, Obie 


HYDRAULIC PRESSES & EQUIPMENT 


METAL-WORKING PRESSES © PLASTICS MOLDING PRESSES © PUMPS © ACCUMULATORS 
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How many different 10x10 
SETS 


can you order from stock at your nearby DANLY Branch? 


Multiply all of these combination possibilities together and you'll 

discover that there are 3/,/04 different standard Danly Die Sets in just this one 
size . . . and all are cataloged and stocked in the Danly Branch near you. 
Amazing? Yes, but it serves to illustrate an important point for your benefit. 
The almost unlimited variety of Standard Danly Die Sets in stock at your 

Danly Branch will meet your specific needs exactly . . . and fast. So remember, 
when you want the best in die sets in the shortest time, the place to call 

is your local Danly Branch. 


DANLY MACHINE SPECIALTIES, INC. 2100 South Laramie Avenue, Chicago 50, IIMinols 


Choose the Danly Branch closest to you: 


BUFFALO GRAND RAPIDS 1LWAUKEE 2 


1807 Elmwood Avenue 
CHICAGO 50 

2100 S. Laramie Avenue 
CLEVELAND 4 

1550 East or Street 
DAYTON 

3196 Seiphos Avenue 
DETROIT 16 

1549 Temple Avenue 


113 Michigan Street, N.W. 


INDIANAPOLIS 4 
5 West 10th Street 


LONG ISLAND CITY 1 
47-28 37th Street 


LOS ANGELES M4 


Ducommun Metals & Su Co., 
4890 South Alameda” 


11 E. Wisconsin Avenue 
HILADELPHIA 
11 W. Courtiand Street 
3 MEST 
utter 


Bivd. 
3085 West Genesee Street 


100 
4763 
different punch holder thicknesses , ; different die shoe thicknesses 6 shank size variations a ; 
* 
sem sven, — guide post lengths in each of 
bushing type variations different material combinations ae 
different styles to choose (rom 
O08 
STANDARD OR SPECIAL 


ways to save 
on assembly costs 


aust Out - 


QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 


WEW D6-PAGE CATALOG WITH APPLICAT 


FOR 


Qu ic K- LOC K For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 
supports carry increased load. Available in a wide range of sizes. 


Dp - Loc One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 
wide variety of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to- 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals; 
recesses completely into panels. Solidly built without springs or 
delicate mechanical parts, unaffected by arctic temperatures or 
field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly- 
cost saving in many industries. 

If you are interested in cutting your costs, turn to Simmons Fas- 
teners—the fasteners with uses unlimited. Write for samples and 
catalogs today. 


SIMMONS FASTENER CORPORATION 
1749 NORTH BROADWAY, ALBANY 1, NEW YORK 
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Ask your local Honeywell Supplies Man about these latest 
additions to the extensive line of Honeywell pyrometer 
supplies. They could be just what you need for special 
temperature measuring or testing applications. 


‘ New accuracy and serviceability in pencil type therm 


Two-wire small-diameter thermocouples just developed by 
Honeywell give an accuracy of +5 F from 0 to 1000 F. 
Their stainless steel tube provides greater durability, and 
eliminates errors from parasitic emf's. The couples come 
with general purpose terminal head, or with a weatherproof 
screw cover head. The small tube, '" or 4" O.D., fits 
practically anywhere. Lengths from 6” to 72” are available. 


Two-wire connectors made to AN specifications, but with 
Brown part numbers for identification, are the ideal solution 
to the problem of connecting thermocouples to recorders 

in permanent or semi-permanent test panels. A complete 
series of models is available, all with screw type connecting 
action . . . including box receptacle, cable receptacle, 
straight plug and cable clamp types. 


Your HSM will be glad to give you complete information, 
and to discuss how the HSM Plan can bring new 
convenience and economy to all your pyrometer supplies 
purchases. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, Wayne and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide Ho. 100-6. 


Honeywell 


| 
HONEYWELL SUPPLIES MAN 
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Completely machines (except for grinding three faces) fly- 
wheel housings for both standard and automatic transmissions. 
Flexibility for scheduling because either part may be pro- 
duced as required—set up changes ond proper tools are 
selected automatically at each station. 

170 pieces at 100% efficiency. 

49 drilling, 22 chamfering, 4 reaming, 2 counterboring, 2 
boring, 30 inspecting, and 30 tapping operations. 

Palletized work holding fixtures with automatic transfer from 
station to station. 

Hydraulic power wrench for clamping parts. 

Other features: Complete interchangeability of all 

standard and cial parts for easy maintenance; con- 

struction to J.1.C. standards; hardened and ground ways; 

hydraulic feed and rapid traverse; automatic lubrication. 


DETROIT 7 MICHIGAN. 
MACHINE TOOL 
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Waldes Truarc ring reduces valve body 
from 1% to Wu, eliminates chrome plating 


GYRO MIXING FAUCET 


Single-handle kitchen mixing foucet controls hot and cold 
water, as well as volume. Radical design hos no seals or 
spindles to replece. One Waldes Truarc retaining ring ol- 
lows complete assembly and disassembly from either top 
or bottom of unit. 


Aluminum Truorc Ring (external inverted Series 5108) acts as bearing re- 
toiner, insures precise alignment of spout ond escutcheon, gives uniform 
shouvider with machining. Truarc ring provides shoulder that would otherwise 
require machining valve body to 1 5/16” against 1 1/16” used. Also elimi- 
nates expensive chrome plating of valve body 


Gyro Brass Manufacturing Corporation of West- = snap rings, cotter pins, there’s a Waldes Truarc 


bury, L. |., N. ¥., uses a single Waldes Truarc re- 
taining ring (Series 5108) both as a positioner 
and retainer on their Gyro Mixing Faucet. Alu- 
minum Truarc ring not only eliminates expensive 
machining, but also does away with a chrome 
plating process that would be necessary if the 
shoulder were made of the solid material of the 
body. 


Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 
sion-engineered ...quick and easy to assemble 
and disassemble. 

More than 5,000 stock sizes of the different 
Truarc ring types available. Ninety stocking 
points throughout U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings 


You, too, can save money with Truarc Rings. 
Wherever you use machined shoulders, bolts, 


can do for you. Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Send for new catalog supplement 


Woldes Kehinoor, inc., 47-16 Austel Place, 1. 1. 1,8. 
‘ ie Please send the new supplement No. | which 

WALDES | brings Truere Catalog RR 9-52 up to dote. 

(Please print) | 


aY 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC Retaining Rings, Tools, Pliers, Applicators and Dispensers are protected by one or more of the following US. Patents: 2,382,948; 7.411.426. 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2.441.846; 2.455.165: 2.483.379. 2.483.380. 2.483.383, 2.487 802; 2,487 803, 2,491,306; 2,491,310, 2,509,081. 
2,544,631, 2,546,616, 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other US. Patents pending. Equal patent protection established in foreign countries. 
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How 


design 


ONTACTS can be too good for their job... in 
¢- which case they add useless extra expense. 
Similarly, they can fall short of needed perfor- 
mance... and lead to costly repairs and loss of 
dependability. Unless you are engineering contacts 
exactly for your product's requirements, you may 
be missing opportunities to make substantial 
improvements in the performance and cost of 
your product, 


To design contacts accurately for their intended 
use, all electrical, mechanical and environmental 
factors of the application require attention. How 
much current is to be broken, at what voltage, 
in what kind of cireuit? How many make-and- 
break eveles...and how often? What contact 
pressures? What atmospheric conditions? 


The answers to these questions ...and many 
more... form the basis of Mallory’s engineering 
of your particular contacts. 

How Mallory Contact Engineering Helps You 
Mallory engineers will help vou select the most 


effective contact material from the extensive line 
of special Mallory alloys. If your application 


In Canada, made and wld ty Johnsen Manthey & Mallory 


Serving industry with These Products: 


involves standard service conditions, a standard 
Mallory design can often be recommended . . . at 
substantial savings to you. For special require- 
ments, Mallory engineers are well qualified to 
assist in design of special contacts... drawing 
on the experience gained in many vears of contact 
research and development. 


The result is a contact engineered exactly to your 
needs... capable of giving the performance you 
want, at a cost that fits the intended use. You 
ean gain further savings, too, by having Mallory 
fabricate complete contact assemblies to your 
specifications in our efficient manufacturing plant. 


Ask a Mallory engineer to talk over your own 
contact problems. For a consultation, or for a 
copy of our Contact Catalog, write or call 
Mallory today. 


Expect more... 
Get more from 


MALLoRY 


Lad., 110 Industry Sereet, Toronte 15, 


P_R.MALLORY & CO. inc 


Blectromechenical—Resistors + Switches + Television Tuners + Vibrotors 
Blectrechemice!—Copocitors + Rectifiers * Mercury JSotteries 


Metallurgical — Contocts Special Metals and Ceramics Welding Materials 


ALLOR 


MALLORY CO INDIANAPOLIS 6, INDIANA 
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DAVENPORTS 
ON WHEELS! 


Aunt Jinny loved big, bulky furni- 
ture. Her old-fashioned parlor was 
overstuffed with it. Too bad that 
the direct descendants of Aunt 
Jinny’s sofa are still overstuffing 
many automobiles. 


There’s no space for useless bulk in 
today’s ever-lower cars — and the 
most forward-looking designers 
are proving there’s no need for it, 
either. 

Working with Airfoam Develop- 
ment Engineers, they use AIRFOAM 
in ways that amaze old-time 
upholsterers. They are already 
reclaiming much needed space — 
and improving the ride as well! 


The newest Airfoam seat-units are 
premolded one-piece finished cush- 
ions! They eliminate bulky assem- 
blies and much costly upholstery 
work. They add style, glamour, 
long-trip comfort for driver and 
passengers — and room, precious 
ROOM! 


You and your people can find much 
of great interest in what we are 
doing here at Goodyear. Let us 
tell you — and show you — more. 
Goodyear, Automotive Products 
Dept., Akron 16, Ohio. 


_7..GOODZYEAR 


THE W/ORLO® FINEST MIODERN CUSHIONING 


AIRFOAM makes interiors 
roomier, more luxurious 


Premolded replaces 
expensive handwork — 
looks even richer 


Exciting new seating ideas 
become practical with AIRFOAM 


AIRFOAM can be your 


Airfoam M. The Goodyear Tire & Rubber Company. Akron, Ohio 


greatest sales-aid in years 
We think you'll like “THE GREATEST STORY EVER TOLD™ — every Sunday — ABC Radio Network — THE GOODYEAR TELEVISION PLAYHOUSE ~ every other Sumday— NBC TV Network 
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WYMAN-GORDON... 


* PIONEER in the development of 
new forging techniques for over 
seventy years 


FIRST OPERATOR of a large 
hydraulic die forging press in this 
Hemisphere — 18,000 tons in 1946 


ANNOUNCES the completion of 
the first forging press in the Air 
Force Heavy Press Program— 
35,000-ton Loewy Press now in 
production 


WYMAN-GORDON CO. 


Established 1883 
FORGINGS OF ALUMINUM 


MAGNESIUM STEEL 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


TITANIUM 


Automotive Inoustaies, April 1, 1955 


e 


... another 
cost-saving idea 
from DENISON 


Stakes 

475 assemblies 
an hour 

wit DENISON 
MULTIPRESS’ 


Job. Stake sub-assembly of door-lock 
retractor by pinning back 4 ears. 


Method. Load sub-assemblies from 
conveyor line to Denison Index Table. 
Table automatically indexes sub- 
assembly beneath hydraulic ram of 
Denison Multipress. Accurately con- 
trolled single stroke of hydraulic ram 
pins back 4 ears. Results are uniform. 
Production . . . 475 units an hour. 


Your Benefit. If your work calls for 
staking, riveting, forming, crimping 
or trimming, Denison can show you 
how to simplify operations, speed pro- 
duction and cut costs. Ask a Denison 
Engineer to study your job and show 
you how. Write. 


THE 
DENISON ENGINEERING COMPANY 
1212 Dublin Rood, Columbus 16, Ohio 


DENISON 


drOllica 


HYDRAULIC PRESSES 
PUMPS MOTORS CONTROLS 
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This is the eighth of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information is elementary, we believe it will be of interest to many in this field, includ- 
ing men of broad experience who may find it useful to review fundamentals from time to time. 


Determining 
the Depth-Hardness 
of Alloy Steels 


$3 


The hardenability of an alloy steel is usually measured 
by the depth to which the steel will harden under spe- 
cific conditions of heating and cooling. One of the most 
conclusive methods of determining depth hardness is 
the end-quench hardenability test (ASTM A255). 
In essence, this test is as follows: 

A l-in. round specimen, approximately 4 in. long, 
is heated uniformly to the proper quenching tempera- 
ture. The specimen is removed from the furnace and 
placed in a bracket; then a jet of water at room tem- 
perature is played on the bottom face of the specimen 
without touching the sides. This water jet is kept ac- 
tive until the entire specimen has cooled. Longitudinal 
flat areas are ground on opposite sides of the piece, 
and Rockwell C readings are taken at 1/16-in. intervals. 
The resulting data are plotted on graph paper, with 
the Rockwell C values as ordinates and distances from 
the quenched end as abscissae. 

Experiments have shown that the points on the 
hardenability curve approximate the cooling rates at 
the centers of quenched rounds of various sizes; and 
that the hardness values at the centers of these rounds 
will correspond very closely with those shown at 
points on the end-quench hardenability curve. 

In general it may be said that when end-quench 
curves for different steels approximately coincide, 


BETHLEHEM 4 
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these steels can be treated similarly for equivalent ten- 
sile properties in sections of the same size. 

A study of hardenability curves reveals that depth- 
hardness depends upon the amount of carbon present, 
the alloy content, and the grain size. Manganese, 
chromium, and molybdenum are the chief elements 
that promote depth-hardness, while nickel and silicon 
help to a lesser degree. It should be noted, also, that 
phosphorus promotes depth-hardness, while sulphur 
has a negative effect. In normal low-phosphorus and 
low-sulphur steels, the two elements neutralize each 
other. 

Hardenability curves, and the practical application 
of data they yield, are the subject of intensive study by 
Bethlehem metallurgists. These technicians will be 
very glad to discuss all phases of it with you, and to 
give whatever help you may need in the selection, 
treatment, and uses of any alloy steel. Always feel free 
to consult with them. And please remember, too, that 
Bethlehem can furnish all AISI standard analyses, as 
well as special-analysis steels and the full range of 
carbon grades. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 
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(Wlustrations enlarged 2)4 times) 


exacting instrument screw threads 
as fine as .045"-90 N.S. are cut con- - 
sistently to Class 3 specifications, 


This standard VE RS-O-TOOL head 


cuts ‘em by the thousands—exactly to specifications W's this simple = 


@ Take a standard Vers-o-tool (the self- 

Each threading job, whether it’s tiny precision instrument parts, the back 

or huge oil field pipe lines, has its own special requirements. 

Maybe it’s machinability, thread form or size . . . or it may be thread chasers (for greatest economy use 

tolerances or fussy finishes. the circular type for long runs; the ad- 

: justable blade type for short runs 

In supplying and Servicing National Acme V ers-0-tool heads Convert to any other end turning or jorm- 

for thousands of such threading jobs, our engineers have become ing operation by changing only the cutters 
familiar with all those requirements. and blocks 


And it’s a pretty good bet that in so doing, they have accumu- Use Namco mlcrometer gags to check end 


set chasers or cutters during resharpen- 
lated the experience which will give you the most accurate ing. No time-wasting trial cuts required. 


threads, with the least trouble-—and at the lowest cost per piece. Standard Vers-o-tools are made in re- 
volving Style DR and non-revolving Style 

You name the job. Vers-o-tool has the cost-cutting answer. DS for diameters 056" to 6%": Style 
DBS for BSA and Brown & Sharpe 


SEND FOR BULLETIN DT-52. Or, better yet, ask for our recommendations. automatics. 


OuR JOB: to provide the (Right Machine fot THE NATIONAL 
6 8 ACME COMPANY 


Acme Gridiey 

matic Bo: and Chucting Machine: 

Adometic Turret Lothes and Chuck 

Type) Hydrouic Threed Bolling Mochne: 173 EAST STREET © CLEVELAND 8, OHIO 
Avtomatic Threoding Tools Switches + 

Sotencids Comtroct octuring 


— 
PRECISION THREADS.... = 
f 
FORM FROM THE END—Namco 
greater cost-reducing flexibility. 


Your high grade machines deserve MECHANICS 
Roller Bearing UNIVERSAL JOINTS quality. 
You can benefit from the protection and con- 
venience of “once-a-season” or “‘lifetime” 
lubricated MECHANICS roller bearing uni- 
versal joints — and still have the economy of 
stamped yoke construction. Let our engineers 
show you how MECHANICS Roller Bearing 
UNIVERSAL JOINT developments will give 


your machines competitive advantages. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner *® 2024 Harrison Ave., Rockford, Ill. 
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Get Rid 
Horse and Bugsy Wiring 


Many 1955 car manufacturers are taking advantage of new wiriag®™ 

harness subassembly methods using A-MP type Faston connectorg®> 

with a resulting saving in time and cost rs AIRCRAFT-MARINE PRODUCTS, INC., 
Integrated terminals and the machines to apply them form 4 2100 Paxton Street, Harrisburg, Pa. 

precision engineered team that is faster in production, more in Canada ; 

reliable in the field and gives you all the added “plus” of AMP’s 


: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 
Creative Approach to Better Wiring. \ g 1764 Avenue Road, Toronto 12, Ontario, Canada 


AMP Trade-Mark Reg. U.S. Pat. Of. O AMP 
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On-the-job photos ... on-the-job facts ... show 


orton G Bond wheels setting new 
economy records in O. D. grinding 


Production rate increased 35% by G Bond wheels, with a greatly 
finish,” are two typical “Touch of Gold” advantages re- 

cal grinding operation. Job 

r .025"' stock removal from 1040 seamless steel tubing, with “’ 

wall. The machine is a Nort a rem er that only Norton offers 
you such long « xperience un both grinding machines and wheels, to 


help you produce more at lower cost 


“We now get 800 pieces per dress with Norton G Bond wheels, as 
4 against 500 pieces with previous wheels. Also, we get 50% more wheel 
life, a better finish, and the shoulder holds up muc h better.”” Those are 
the facts re ported on this plunge cut centerless grin ling yob Work isa 
\%’ diameter x 1°" long stud from which .012"' stock is removed, to 


0005 tolerance and 20 microinch finish 
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- Users tell how 
“TOUCH of GOLD” 
performance boosts 

production rate, product 

quality and profits 


In many years, nothing has done as 
much to raise the standards of precision 
and semi-precision grinding as Norton G 
Bond wheels. In the field of O. D. grind- 
ing, for example, users all over the 
country report that these greatly ad- 
vanced wheels have given them an en- 
tirely new slant on the profit-possibilities 
of their centerless and cylindrical grind- 
ing jobs. 


Here we can illustrate and quote only 
a bare minimum of the very many enthu- 
siastic endorsements that are pouring in. 
But you could sum them all up in this 
sentence: “"G Bond wheels grind faster, 
finish better, last longer and save us 
money on every job.” 


The reason is, the Norton G Bond is by 
far the most efficient vitrified bond ever 
developed. Wheels made with it outper- 
form all others of this type, with “Touch 
of Gold” advantages like these: 


Cooler cutting action... faster stock 
removal... better finish . . . more 
pieces per dressing... longer wheel 
life... easier dressing, with less wear 
on diamond or on crushing roll. 


See your Norton distributor 


for proof of how G Bond wheels can help 
improve your products and cut your 
production costs. Or write to NORTON 
Company, Worcester 6, Mass. Distribu- 
tors in all principal cities, listed under 
“Grinding Wheels” in your phone direc- 
tory yellow pages. Expert: Norton Behr- 
Manning Overseas Incorporated, 
Worcester 6, Mass. 


Qllaking better products... 
to make your products better 


NORTON 


NORTON: Abrasives Grinding Wheels + Grinding Mochines Refractories 
BEHR- MANNING, 
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“G Bond wheels last up to 40% longer,’” reports this centerless grinding cus- 
tomer. The piece is a vanadium alloy steel spindle 4 "' diameter x 10" long, with 
a tapered shank 


ground in a plunge cut which removes an average of .045"'. 


With G Bond they found that wheel life increased 30% to 40% because this greatly 


improved vitrified bond breaks down evenly 


"100% better finish”’ is just one of the advantages listed by this user who switched 


to G Bond wheels for cylindrical grinding of small diameter stock. And besides un- 


provement in product quality, this firm reports 50% more pieces per dress, with the 


last piece ground before dressing showing every bit as good a finish as the first 


piece ground after dress additional G Bond benefits adding up to “Touch of 


Gold” performance. 


and its BEHR-MANNING division 


Cocted Abrasives Sherpening Stones + Pressure Sensitive Tepes 
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WOODWARD GOVERNOR 
‘COMPANY USES 


Pratt a Wuitney 


END-MEASURE 
JIG BORERS 


- « « Pratt & Whitney was compared 
with other machine tools and found 


best suited to our needs." 


Whether used for toolroom work or limited-run production, 
you'll find extreme accuracy, fast easy operation, depend- 
ability and low maintenance cost in P&W End-Measure 
Jig Borers 

The fundamentally correct PAW End-Measure System—basis 
for all others—uses precision end measures to obtain even 
inches and inside micrometers for inch fractions accurate to 
0001"; every mechanic knows these instruments thoroughly. 
Built in “zero point” indicators provide a constant visual 
assurance of tenths accuracy 


The exclusive PAW Ball Roll Quill “roll feeds” on super-pre- 
cision balls with a total pre-loaded bearing pressure of over 
6000 pounds. This construction resists heavy lateral loads and 
retains initial high accuracy indefinitely without maintenance. 


FIRST cnoice FOR ACCURACY 


SINCE 


THE No. 2 —practical size for most shops; 


table 22° x 44” 


also THE No. 1 1/2 B -compact and versa- 


tile; table 12” x 24” 


THE No. 3B —lorge, powerful; 
table 24” x 54” 


WRITE ON YOUR COMPANY LETTERHEAD FOR CIRCULAR 540-1 


Pratt « Watney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S.A. 


BRANCH OFFICES BIRMINGHAM © BOSTON © CHICAGO 
CINCINNATI e CLEVELAND © DALLAS (The Stanco Co 
DETROIT © HOUSTON (The Stenco Co LOS ANGELES 
NEW YORK © PHILADELPHIA © PITTSBURGH © ROCHESTER 
SAN FRANCISCO © ST LOUIS © EXPORT DEPT. WEST HARTFORD 


MACHINE TOOLS « CUTTING TOOLS « GAGES 


1860 
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Don’t take gaskets 
for granted! 


FRowed-in 
gaskets are cutting 
costs, improving 
results for 
many users! 


Now automotive parts manufacturers are flowing gaskets effective seals against weather, gases, solvents, moisture, 
into place at speeds up to 300 per minute. And they end up oils, hydraulic fluids, pressure . . . and to form shock 
with a gasket that is integral with the part and custom- resistant cushions between component parts. 


formulated to meet a wide range of problem conditions. Fully Proven. The equipment which Dewey ond Alm) 


Simple Application. A uniform circular track of “Flowed designs and builds for the “Flowed-in” gasket process is 
in” gasket material is deposited onto a rotating part. Baking based on more than 35 years of field experience. The gas 
or drying transforms the fluid into a solid rubbery gasket. keting compounds are a result of Dewey and Almy indus 


. . p trial research in the chemistry of small particle dispersions 
Important Economies. Gaskets are flowed in place auto- i ! 


matically or semi-automatically, replacing costly hand 
operations. Minimum gasket material is needed for full 
sealing efficiency. Scrap material problems disappear. 
Inventories are reduced and simplified. 


a continuing research program that has brought 
benefits to almost every industry, through such varied 
products as: Battery Separators * Shoe Materials + Sealing 
Compounds for Food Cans + Resin Adhesives + Cryova 
Bags for Food Packaging * Soda Lime + Flowed-in Gaskets 
Resistance Properties. Dewey and Almy Flowed-in gaskets for Industry * Chemical Products for the Construction 
are formulated with resistant properties to meet the needs Industry * Meteorological Balloons + Print Blankets and 
of each particular job. They are now being used to create other specialized Belting + Organic Chemicals. 


DEWEY and ALMY 


Chemical Company 


Drvistow oF W. 8. Geace & Co 
Cembridge 40 Mossochusetts 
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@ Industry often wraps its products in heavy paper to 


protect it from damage due to moisture, handling and 
other causes. To make these packages or bundles easier 
to open, Worcester Wire Works has developed a special rip 
wire for inclusion in the wrapping. 

To get even greater protection, some products are 
wrapped in plastics rather than paper. And this caused a 
problem. Ordinary rip wire wouldn't cut the tough plastic. 

Our Worcester Wire Works Division solved the prob- 
lem by developing a special rip wire with a knurled sur- 
face that literally put teeth into the wire. It cuts through 


the toughest plastic coating as easily as a buzz saw. 

Not all of the problems we solve for industry have 
such simple solutions. Often, we are called upon to de- 
velop steel and wire with completely new characteristics 
... to combine seemingly incompatible factors or proper- 
ties. And quite frequently these are developments that 
other manufacturers have given up on. 

If you have a problem calling for special development 
work in steel or wire. . . either in creating a product or 
finding new and better ways to make or use it... it will 
pay you to write or call National-Standard. 


NATIONAL-STANDARD COMPANY «+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION + CLIFTON, N. J. 

Flot, High Carbon, Cold Rolled Spring Stee! 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION « JERSEY CITY, N. J. 
Special Machinery for Meta! Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Stee! Wire, Small Sizes 
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Complete YALE line 

of Electric Trucks 

in capacities from 
1000 to 100,000 Ibs. 
brings new economies 
‘to handling operations. 


Yale Truck speeds handling of 5 ton ingots 


... AND BEHIND THE "FIRING LINE” OTHER YALE TRUCKS BRING 
OUT-OF-THE-ORDINARY SAVINGS TO ROUTINE HANDLING JOBS 


This powerful YALE Industrial Truck is equipped 
with a special ingot-revolving attachment for 
faster forging of multi-ton ingots. Both truck and 
attachment are typical of YALE versatility in solv- 
ing any sort of handling problem for the metals 
industry. On the production line, in receiving, 


Gos, Electric, Diesel & LP-Gos Industrie! Trucks Worksovers 
Worehousers Hond Trucks Hand & Electric Hoists 
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shipping and storage, YALE Gas, Electric and 
Diesel Trucks work harder, last longer, handle 
smoother. They are engineered to resist shock loads 
better—thus reducing operator fatigue, extending 
truck life and increasing handling savings. For de- 
tailed information, send coupon today. 


(MAIL THIS COUPON TODAY ) 


The BE Monvlocturing Co. Dept 74 
Roosevelt Boulevard, Philadeiphio 15, Penna 


Please send detailed information on YALE industricl! 


Geos Trucks Electric Trucks 
Worksovers.Woarehousers 


Compony 
Nome Title 


Street City 4 Stote 
In Conodo write: The Yale & Towne Manufacturing Co 
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MORE AND MORE FLEXLOC LOCKNUTS arc being used on appli- 
cations where dependable locking is essential to the operation of the equipment 
and the safety of the operator. This bundling chain with automatic lock provides 
positive grip and safe, sure bundle handling 


Two Fiextoc Self-Locking Nuts hold this assembly together. Once the locking 
threads are fully engaged, the nuts won't work loose, regardless of the conditions 
under which they are used 


FLeXLoc one-piece, all-metal nuts are available in a full range of sizes in any 
quantity. Standard FLextocs are stocked by leading industrial distributors every- 
where. Write for Bulletin 866 and samples. STANDARD Pressep Steet Co., 
Jenkintown 53, Pa 


DO YOU KNOW ? Standard Frexcocs smooth off rough bolt threads. The 


locking threads on all-metal FLexiocs are not chewed up when used on rough bolts 
Standard FLextocs lock securely on bolts varying in didmeter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances 


Standard FLexiocs are one piece, all metal. They are not affected by temperatures to 
$S0°F. Nuts lacking these features have a more restricted temperature range. 


Standard Fiextocs lock securely —stopped or seated—when threads of a standard 
bolt are past the top of the nut 


Standard FLextocs are not affected by moisture, oil, dirt or grit. They lock efficiently 
under all conditions, regardless of the vibration encountered 


FLEXLOC AT WORK 


FLEXLOC 
LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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SIMONDS 


ABRASIVE CO. 


CENTERLESS 
GRINDING WHEELS They cut free, hold their shapes to give fast, 


Field Surveys repeatedly 
prove the high performance of these wheels. 


top volume production, Write for bulletin ESA 55. 


SIMONDS ABRASIVE COMPANY - PHILADELPHIA 37, PA. Pa 


OISTMIBUTOR 


Brench Werehovuses: Boston, Detroit, Chicago, Pertiend, Sen Francisco * te 
Division of Simonds Sew and Steel Co., Fitchburg, Moss. « Other Si ds © : Si ds Steel Mills, Lockport, N.Y, 
Simonds Ceneda Sew Co., Montrecl, Quebec, Lion Grinding Wheels Div., Brockville, Ont. and 
Simonds Cenede Abrasive Co., Arvide, Quebec 
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FOR AUTOMOTIVE COMPONENTS 


Products 


AL. 


Because of long experience, serving 


many customers, 


Bendix Products Division can apply 
much of the combined know-how 


of the automotive industry 
to any specific project 


in the design and manufacture of 


automotive components. 


8 BENDIX LOW PEDAL POWER BRAKE—Specified by more car BENDIX LINKAGE TYPE POWER STEERING—Because Bendix* 

a; manufacturers than any other make, Bendix* Low Pedal Power Steering is of the linkage type, manufacturers find it . 
bea j Power Brake makes possible quick, sure stops by merely especially adaptable for production line installation without ex- 
Maes pivoting the foot from the go to the stop control. No need to _ tensive engineering changes. Manufacturers can now meet the 

ie lift the foot and exert leg power to bring the car to a stop. ever-increasing demand for power steering more efficiently and 


Result — more driving comfort, less fatigue and greater safety! | more economically with Bendix Linkage Type Power Steering. 
“nts. OFF 


BRAKES + POWER STEERING » POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS « HYDRAULIC REMOTE CONTROLS 


BENDIX SOUTH BEND mona 


Export Seles Bendix international Division, 205 Eost 42nd Sweet, New 17,N Y. AVIATION CORPORATION 
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High Spots of This Issue 


Wet Barrel Finish Deburring of Transmission Parts 
Marked economies are being effected at the Chrysler Indian- 
apolis automatic transmission plant with wet barrel finishing 
practices. Described in this article are the techniques involved 
and the resultant advantages seen. See Page 48. 


Car Engineering Problems 
Numerous and difficult technical questions came in for dis- 
cussion at the recent SAE National Passenger Car, Body, and 
Materials Meeting in Detroit last month. Accompanying the 
report on the affair are extracts of notable papers. Page 54. 


Miles of Conveyors at Packard Automate Assembly 
Designed to serve the major functions of body fabrication, 
paint and trim, and final car assembly, the new Packard Con- 
nor plant is a sterling example of materials handling auto- 
mation. A pictorial tour bears out the point. Page 62. 


GMC's Expanded Truck Line 
Two new V-8 engines are among the many features of the 
new GMC trucks. Blanketing the field from half-ton pick-ups 
to five-ton tractors, the line offers a grand total of 128 models 
for 1955. Seventy-four of these are new. Page 66. 


Light Military Vehicles Produced by German Firms 
Three well-known German automobile manufacturers have 
developed some rather interesting light military personnel 
carriers. The design and construction of these vehicles are 
analyzed from the viewpoint of their end use. Page 68. 


32 New Product Items And Other High Spots, Such As: 


New Fiat 600 has rear engine and independent suspension; 
machining operations save die cast metal; dual-axle drive 
unit; tool and die makers’ requirements; and new injection 
system for four-stroke gasoline engine. 


Automotive and Aviation News, Page 33 
Complete Table of Contents, Page 3 
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/CINCINNATI 
FILMATIC No. 


Keeping the cost of precision grinding in line with 
New Fumaric the size of small parts is often quite a job. Now 
No. Centeriess Grinding 
Machine. Catalog No, G-640 ry you can do something about it. Cincinnati FiLMatic 
contains complete specifica 
tions 


No. 0 Centerless Grinders are completely new, 


— designed specifically for small work up to 
diameter. They require but little floor space, only 


63” x 61%”, yet the machine is ruggedly con- 
structed to remove metal rapidly up to the full 
capacity of the 5 hp grinding wheel drive motor. 
@There are a number of reasons why these new 
Cincinnatis are such efficient, low-cost producers: 


Cinclnnet! offers the only 


complete line of Centeriess Grinding Machines a) Firmatic bearings for the grinding wheel 


spindle run for years without servicing or 
adjustment 
Double slide construction between bed and 
regulating wheel housing simplifies setups 
facilitates infeed grinding 


c) Automatic and oil-shot lubrication 
d) Tachometer indicated, infinitely variable 
regulating wheel speeds 


Ne. Wo. 5 No. 6 write 
Would you like to know more about new Cincin- 


nat! Firmatic No. 0 Centerless Grinders, and how 
they can reduce the cost of small precision parts? 
Write for catalog No. G-640. 


CINCINNATI! GRINDERS INCORPORATED 
CENTERTYPE GRINDING MACHINES CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES . MICRO-CENTRIC GRINDING MACHINES CINCINNATI 9, OHIO 
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Ford Now Seen Replacing GM 
As First Annual Wage Target 
Ground rules for the 

cussions on 


coming dis- 
the guaranteed 
othe worked 
month for the first time in 
“preliminary” talks between the 
UAW-CIO and Ford and Genera! Mo- 
tors at Detroit. 
Portions of the union’s demands were 


annua! 


wage and issues were 


out last 


separate sessions in 
presented to both companies, but none 
of the parties would say whether they 


included the annual 


controversia! 
wage proposal. 

Forma! negotiations will start April 
4 at GM and April 11 at Ford. Al- 
though GM’s contract with the union 
expires first on June 1, indications 
that Ford would be the No. 1 target 
came with the announcement that the 
union has filed forma! notice at the 
State Labor Mediation Board of its 
contract termination date. The notice 
paves the way for the union to call a 
strike on that date if its demands are 
rebuffed. 

Although the union had maintained 
secrecy over which company would 
be the major target, earlier indica- 
tions pointed toward GM. Union of- 
ficials would not comment on why the 


Ford notice was filed first. 


Downward Trend in Defense 
Work Is Pointed Out by GM 


A review of Genera] Motors’ de- 
fense program, on which the corpora- 
tion spent $400 million at the outset 
of the Korean war, illustrates the con- 
tinuing downward trend in Govern- 
ment orders for the military. GM 
estimates that its defense business 
this will account for less than 
10 per cent of total sales, against 14 
per cent last year and 19 per cent in 
1952 and 1953. 

GM observed that in the last two 
years it has received only $15 mil- 
lion in new defense orders which did 


year 
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GROUND-HUGGING CUNNINGHAM ROADSTER 


This new prototype C-6R Cunninghom sports car is powered by a four-cylinder Offen- 
houser engine with a bore of 3 31/32 in.; stroke of 3% in.; displacement of 179 cu in.; 
and compression ratio of 8 to 1.1t develops 270 bhp at 6000 rpm, according to 


present specifications. Dimensions of this 


‘mock-up mode! are: wheelbase, 100 in.; 


length, 150 in.; width, 62 in.; height, 34 in.; and weight, 1850 Ib. 


not represent “repeat business.”’ Can- 
cellations of contracts during the same 
period amounted to $549 million, and 
downward price adjustments 
$227 million. 


totaled 


Chrysler Moving Ahead 
With Expansion Plans 


Chrysler Corp. continues to stake 
millions on the future of the automo- 
bile industry. Its latest undertaking, 
a $10 million project to expand engi- 
neering facilities at its 
Park, Mich., 


million the 


Highland 
plant, $115 
expansion programs 
launched by the corporation recently 
From al! 


brings to 


indications, the project is 
just the beginning of other programs 
to come in Chrysler's concerted effort 
to boost its share of the 
sales market. 

Scheduled for completion in March, 
1956, the expanded engineering facili- 
ties in Highland Park ultimately wil! 
result in a 20 per cent increase in 
the Engineering Div. staff 


automobile 


Particu- 


lar emphasis will be placed on im- 
facilities for 


proving Chrysler's 


styling and body design groups 

The Highland Park expansion will 
include a three-story to the 
present body design building to give it 
a total floor area of 63,540 sq ft, and 
a major addition to the dynamometer 
laboratories. 


addition 


Housed in the new unit 


will be passenger car and truck ad- 
vanced design studios, six 
work on full dis- 


lay room, and facilities for build-up 


rooms for 
scale clay models, 
of experimental! and prototype bodies. 
Body engineering offices, 

rooms and product and color 


drafting 

styling 
groups will oceupy the new annex of 
the body design building. 


Midland Pians New Factory 
For Production of Brakes 


A new 200,000 sq ft plant for pro- 
duction of automobile and truck 
brakes will be erected by Midland 
Steel Products Co., in Owosso, Mich. 
Scheduled for completion some time 
this year, the new plant will supple- 
ment the company’s Detroit output of 
air brakes for trucks 
brakes for cars 


and power 
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Nomad Station Wagon Prices 
Are Announced by Chevrolet 
The recently announced Chevrolet 
Nomad station wagon will carry an 
tag of 
six-cylinder mode! and 


advertised delivered price 


the eight-cylinder one. It 
brings to five the number of station 
wagons now offered by the GM divi- 
sion. Offered in nine two-tone com- 
binations, the 


Nomad is available 


with either standard transmission, 


Powerglide, or overdrive 


Thompson Spending $11 Million 
To Expand Various Facilities 


Expansion of facilities in Cleveland 
and Detroit by Thompson Products, 
Inc., represents a major portion of an 
$11 million program for 1955. The 
company announced the project last 
December 

Of the total outlay, $6 million will 
go for the construction of a new 
chassis parts plant in Sterling Town- 
ship north of Detroit. Another $3 
million is being used to purchase a 
former plant of White Motor Co. in 
Cleveland The 


ion has been earmarked for improv 


remaining $2 mil 


ing smaller plants in four states 

Although the new chassis parts 
plant will be slightly smaller than the 
company's present unit in Detroit, it 
can easily be expanded to double its 
size. It has been designed to permit 
ise of precast, removable wall panels 
which can be relocated 

The new 90,000 sq ft facility is 


scheduled for completion n July, 1956 


CURTISS-WRIGHT 


first time in the compony's 1954 anavel report, powers the Lockheed 
XF.104 ond Grummon F 9F-9, in addition to six other high perform- 
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It will replace the company’s manu- 
facturing and research and develop- 
nent facilities at the Detroit plant 
The unit will be located in the hub 
f a new industrial area, where Gen- 
ral Motors, Ford, and Chrysler have 
wen locating new facilities 
Acquisition of the former White 
plant on E. 185th St. in Cleveland 
will give the company an additional 
370,000 sq ft of floor space and wil! 
supplement production at Thompson's 
Tapeo plant in Euclid, O. The Cleve- 
and plant used by the truck company 
was originally built in 1942 by the 
Government and acquired by White 
n 1946 


Detroit Concern to Produce 
Four-Passenger Sports Car 


A new four-passenger sports car 
is expected to go into limited produc- 
tion within the next two months. Dual 
Motors Corp. of Detroit will manu- 
facture all components for the car, 
except the hody, which will be built at 
Carrozzeria Ghia of Italy 
on a 115-in. wheelbase, the 
car, to be known as the Firebomb, w 
” equipped with a 225-hp engine. 
The steel body and frame will be in- 
tegrated into a single unit. The ca: 
have a wrap-around windshield 
be available with either a 
top or aluminum hardiop. Both 
tandard and automatic transmissions 
will be offered 
No definite price has been set for 
car, but it is expected to cost from 


85000 to $6000 


Automatic Headlight Dimmer 
Offered By Lincoln-Mercury 


Lincoln-Mercury is now offering an 
automatic headlight dimming device 
as an extra cost ($45) option. The 
unit has a sensitivity contro] that 
permits adjustment to meet varying 
driving conditions, and automatically 
lowers the high beam when another 
car approaches within 1000 ft. 

The L-M device consists of a sens- 
ing head mounted on the far left side 
of the instrument pane! and an ampli- 
fier and relay system, sealed in a 
metal container in the engine com- 
partment. When the lights from an 
oncoming vehicle hit the sensing head, 
a lens concentrates the maximum 
amount of light onto a photo-multi- 
plier tube. 

The resultant voltage is then trans- 
mitted to the amplifier, which oper- 
ates a relay that lowers the headlight 
beam. As the other vehicle passes, 
the decrease in light breaks the cir- 
cuit and reactuates the high beam 


Colored Tires For Cars 

Offered By U.S. Rubber 
U. S. Rubber Co. has developed a 
ine of colored tires which come in 
They will be 
company’s 
highest-priced line, the Royal Master 
The shoulder area of the tire from 


blue, green and brown. 
available only the 


the outer edge of the narrow white 
sidewall to the top edge of the tread 
s colored, while the tread itself re- 
mains black. The colored section is 
bonded to the sidewal! 


J65 TURBOJET PUBLICLY SHOWN FOR FIRST TIME 
The Curtiss-Wright J65 turbojet with afterburner, pictured for the once fighters and bombers. Rating of the afterburner version is 


classified, but the J65 in voriows models is rated af 7220 ond 
7800 Ib of thrust, according to Curtiss-Wright specifications. 
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Studebaker-Packard Reports 
Loss of $26 Million in ‘54 


The first financial report released 
by Studebaker-Packard Corp. since it 
became a corporate concern last Octo- 
ber shows that the company lost $26.- 
178 million net during 1954. The re- 
port covers Packard for the entire 
year, but Studebaker for only the last 
three months. 

The net loss, incurred despite com- 
bined sales totaling more than $222 
million, was after tax credits amount- 
ing to $15.556 million. A gross oper- 
ating loss of $41.734 million is thus 
indicated. 


Alleged basic factors for the operat- 
ing losses of Studebaker-Packard dur- 
ing 1954 were high unit production 
costs and reduced production sched- 
ules as a result of lower demand. 
High costs for modernizing and trans- 
ferring certain Packard facilities last 
year also contributed to the loss. 

Accelerated amortization of tooling 
for Studebaker models and cuts in de- 
fense work further aggravated the 
situation. Important steps have now 
been taken, however, by both S-P 
divisions to effect operating economies, 
including the integration of various 
dua! facilities. 


Second Quarter Car Output 
Seen Similar to the First 


Automobile production and sales 
continue at a brisk pace as the indus- 
try enters the second quarter. A 
record-shattering monthly output of 
more than 670,000 units in March 
boosted production for the first quar- 
ter to nearly 2.1 million cars. Pro- 
duction of another two million cars in 
the second quarter is expected before 
a downturn. Since the industry has 
been selling at a rate exceeding 20,- 
000 units a day, sales for the first 
quarter were expected to top 1.5 mil- 
lion. Practically every car maker 
contributed to the record production 
and sales performances. 

General Motors showed record re- 
tail sales of 280,824 cars for Febru- 
ary. This brought the total for the 
first two months to 542,078 units. 

Chrysler's comeback is shown in 
the fact that at present it is account- 
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MACK COE SERIES IN FOUR OR SIX-WHEEL MODELS 


Mock Trucks, Inc., is now producing a new COE truck series with @ cob that power 
lifts vertically from the chassis for easy servicing. Designated os the Verti-Li#t D 
series, the new four or six-wheel models ore built in truck sizes from 20,000 to 28,000 
GVW and as fractors in the 40,000 to 53,000 GCW range. Standard engine in D-20 
models is o 107-hp gasoline unit, while D-42 models hove a 150-hp power plant. 


ing for nearly 20 per cent of total! in- 
dustry production, and sales are not 
too far behind output. In February 
alone, for example, the corporation's 
plants rolled out 132,456 cars. 

Sales at Studebaker-Packard have 
continued to increase ever since the 
Produc- 
tion of cars and trucks reached a new 
high in February with 14,912 cars 
and 1816 trucks, and March schedules 
were expected to exceed this figure 


new cars were introduced. 


Combined Hudson and Nash pro 
duction hit a 1000-unit-a-day mark. 
Sales of Hudson increased 54 per cent 
in February over the same month last 
year, while Nash sales in the first 10- 
day period of March jumped more 
than 30 per cent over March, 1954 

At Willys, domestic factory sales of 
commercial vehicles during January- 
February were more than double that 
of the same 1954 period. They totaled 
4736 units, against 2237 last year 


Millionth V-8 Engine 
Is Produced by Buick 


Buick has turned out its millionth 
V-8 engine. First introduced in 1953 
models, the power plant is being pro- 
duced at a 3000-a-day rate to meet 
demand. The GM division is confident 
it will turn out its second millionth 
V-8 unit in less than two years 


Allison to Spend $75 Million 
To Expand Jet Engine Program 


When completed in 1959, the $75 
million expansion program announced 
last month by Allison Div. of General 
Motors Corp. will double engineering 
and research facilities for gas turbine 
aircraft engines at Indianapolis. The 
new unit will enable the division to 
consolidate engineering facilities pres- 
ently located in four different areas 
in that city. 

In addition to an engineering build- 
ing, the new facilities wil! include 
larger test cells and buildings for 
testing of components. A new cham- 
ber to simulate high speed conditions, 
a mode] shop, and assembly areas also 
will be provided. 


GE Now Turning Out 
J73 Turbopet Engine 
General Electric Co. has announced 
that it now is producing the J78 
turbojet engine. The present produc- 
tion model is rated in the 9000-Ib 
thrust class 
The J73 has been assigned to power 
the North American F-86H Sabre jet 
fighter-bomber and day fighter. Built 
in the same frame size as the J47 
turbojet, but with new design con- 
cepts, the J73 is 36.75 in. in diameter 
and 148 in. long. 
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Lockheed Aircraft Buys 
Former Willys Facility 


I Kheed 


Aircraft Corp. has pur 
chased the fo er Willy autom 
bile plant at Maywood, Calif. Plans 
eall for the 370,000 sq ft plant t 
be used fo variou assembly and 
subassembly operations 

Present manufacturing space at 


Lockheed Burbank Calif., head 


quarter not adequate to handle 
the production ad cheduled f 
current and new mode n 1955 and 
1958 


ASQC Meeting to Discuss 
Several Automotive Topics 


The automotive industry will re 
ention at the Ninth 


Annual! Convention of the 


ceive special att 


American 


Societ for Quality Control, May 
23-2 It will be held at the Hotel 


Statler and the Hotel New Yorker 
New York, N. ¥ 
During the May 24 morning session, 


Brent 


speak on “Machine Tool Capabilities.” 


Jacob, Chrysler Corp., will 


Guy Camphbe Ternstedt Div., Gen 


eral Motors Corp.. will discuss 
“Quality Contro! Applied to Plating.” 
At the May 25 afternoon session, 


George Blueth, Studedaker-Packard 


PLASTICS CUT 
TOTAL WEIGHT 


Ribbed panels of re- 
intorced plastic ore 
being attached to a 
new 35-4, 11,800-/b 
retrigerated truck- 
trailer under consfruc- 
tion af Strick Co. The 
beoms to which the 
ponels are being af- 
tached are also plas- 
fic. The new construc- 
tion method is said to 
moke possible a 20 
per cent weight 
ing and a gain of 150 
cu ff in payload 
spoce. The panels 
and beams are Lami- 
cor — molded sections 
of Vibrin polyester 
resin, produced by the 
Nougotuck Chemica! 
Div. of U. S. Rubber 
Co.. reinforced with 
gloss fibers 


“Industrial En 
Qua ty 
Panels on additional automotive sub 


cheduled for 


Control 


the convent 


IHC R-Line Trucks Feature 
Two New Powerplant Units 


Recent introduction of two new 
engines brings to 32 the number of 
powe plants available for Inter- 
ational R-line trucks. The company 
nas added to ts already extensive 
ne of truck models six new vehicles 
GVW 
from 16.000 to 20.000 bb, and 
13 new six-wheel units in the RF-178, 
RF-200, COF-190 and COF-200 series 


with GVW ratings from 35,000 to 


n the R-1700 series with 


41.000 It 


Characteristics of the expandea 


engine line include hipcher horsepower 


and torque output 


A choice of gaso 
ne, Diesel, or LPG fuel systems is 
offered 
Internationa! 
R-line trucks are 13 gasoline engines 
ranging from 108 to 318 hp; ten 
Diesel engines rated from 135 to 300 
hp; and nine engines with LPG fuel 
systems ranging up to 356 hp 

The two new International-built 


Now available for 
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engines are the Black Diamond 264 
and the Roya! Red Diamond 501 
The former develops 140 bhp and 
is standard for the six R-1700 series 
models. The 


501 develops 212 bhp and is stand- 


toval Red Diamond 
ard in the R-220 and cab-over-engine 
CO-220 series models and the six 
wheel mode! RF-230 


Federal Truck Is Included 

In Merger of Five Concerns 
4 new company called Napco In- 
dustries, Inc., has been formed as a 
result of the merger of Berghoff Brew 
ing Corp., Ft. Wayne, Ind., with sev- 
Firms 


1 the transaction, in addition to Berg 


eral other companies included 
hoff, are: Northwestern Auto Parts 
> M nneapolis; Federal! Motor 
Truck Co., Detroit: Napco Detroit, 
Inc.; and R. W. M. Investment Co 
The recent merger marks the third 
time that Federal Motor Truck Co 
has undergone a change within the 
ast year Although the truck com- 


pany will still retain its name, it wil! 


operate as a division of the newly 
formed company. Northwestern Auto 
Parts Co acquired Federal] 


months ago 


several 


Napco, formerly located in Pontiac, 
Mich., has been a supplier of parts to 
while R. W. M. In- 
vestment is a holding company own- 
ing the Federal plant in Detroit 
Napeo Industries will now be head- 


Northwestern, 


quartered in Minneapolis 


American Brakeblok Shifts 
Detroit Work to Virginia 


As part of its program to consoli- 
date facilities, American Brakeblok 
Div. of American Brake Shoe Co. will 
move its Detroit manufacturing oper- 
ations to Winchester, Va., by the end 
of the year. The Detroit plant will! 
be placed on a “stand-by” basis tem- 
porarily and may be used later for 
development of a new non-automotive 
product, according to the company. 

The Detroit plant has been used 
for the production of brake linings 
for cars, trucks, buses, and aircraft. 
Their output will be continued at the 
250,000 sq ft Winchester plant, built 
in 1947. 
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OIL PAN SECURED FAST 


Oi! pon of the Oldsmobile Rocket engine 
és assembled fo the engine block in one 
operation on the division's engine assem- 
bly line of Lansing, Mich. The operator 
here is shown using a multiple-spindle air 
tool. This tool hos 18 air motors, ted by 
compressed air through lines from over- 
heod, which simultaneously tighten down 
18 cop screws fastening the oil pan to 
the engine block. 


Federal-Mogul to Close Down 
Main Operations in Detroit 
Federal-Mogul Corp. will dispose of 

its 214,000 sq ft manufacturing plant 

in Detroit shortly. All operations, 
except the executive offices, are sched- 

uled to be halted by June 30. 

The Detroit facility has been used 
for the manufacture of bearings, 
bushings, and similar precision parts 
for the automotive and aircraft in- 
dustries. Except for cast bronze 
bushings, the company will continue 
to produce these parts at its other 
plants. 

Competitive conditions were cited 
by the company as the chief factor 
in the decision to dispose of the De- 
troit plant. Federal-Mogul operates 
two other plants in Michigan, plus 
facilities in Ohio, Indiana, and a sub- 
sidiary in Lancaster, Pa. 


Four-Barrel Carburetor 
Is Offered By Pontiac 


Pontiac is now offering a special 
four-barrel carburetor as a factory- 
installed option on its 1955 Strato- 
Streak V-8 cars. The unit, which is 
said to increase horsepower from 180 
to 200, comes with a special intake 
manifold and heavy duty air cleaner. 
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TABLOID 


Sugg Solar, Ltd., is name of new 
British corporation formed by Solar 
Aireraft Co. and William Sugg & 
Co., Ltd. It will manufacture and 
market the Solar Mars gas turbine 
engine. 


Joseph T. Ryerson & Son, Inc., 
has acquired the plant and stocks 
of Arthur C. Harvey Co., Boston 
steel and aluminum distributor. 
Ryerson will consolidate its Greater 
Boston operations at the Harvey 
plant. 


Mid-States Welder Mfg. Co. of 
Chicago has acquired the assets of 
Viking Welding Sales Co. Mid- 
States is thus able to complement 
its own line of welding units with 
a full range of heavy industrial 
welders. 


Pratt & Whitney has shipped its 
1000th J-57 jet engine. 


Fruehauf Trailer Co. has intro- 
duced a new city delivery van . 
International Harvester Co. is 
offering a new lightweight Metro- 
Lite body on nine of its multi-stop 
delivery truck models. 


Babcock & Wilcox Co. will build 
a new plant near Lynchburg, Va., 
to make fuel elements and other 
reactor core components for the 
nuclear power industry. 


Lincoln-Mercury has established 
a new Merchandising and Product 
Planning Office to study future 
automotive requirements and to 
develop new products accordingly. 


The first nuclear reactor design- 
ed for private industrial research 
will be built for the Armour Re- 
search Foundation by North 
American Aviation, Inc. 


The Metal Parts Div. of Reynolds 
Metals Co. has completed a facility 
survey and report for Glenn L. 
Martin Co. on the aft section for 
the Matador pilotless bomber. 

Caterpillar Tractor Co. has in- 
troduced two new models of its D8 
tractor. 


Strick Co. has completed a new 
all-plastic truck body in two halves 
for Carnation Milk Co... . Mont- 
pelier Manufacturing Co. is offering 
a series of reinforced plastic de- 
livery bodies. 


World Plastics Fair and Trade 
Exposition, originally scheduled for 
Los Angeles for the period April 
6 to 10, has been postponed to 
October 5 to 9. 


Sealed Power Corp. is under- 
taking a $300,000 expansion pro- 
gram at its St. Johns, Mich., piston 
ring plant to provide additional 
chrome plating facilities. 


Kelsey-Hayes Wheel Co. is intro- 
ducing a new adjustable automatic 
or manual electric brake controller 
for passenger car house trailer 
combinations. .. . Evans Products 
Co. recently demonstrated its new 
six-ear railroad Auto Loader. 


Mack Trucks, Inc., has licensed 
Electro Rail, 8. A., of Belgium to 
build its transit buses. Mack re- 
ceived an order from Puerto Rico 
recently for 50 Diesel buses. 


Boeing Airplane Co. will build 
first 10 gas turbine engines for 
Navy operational] landing craft. . . . 
Solar Aircraft Co has an Air Force 
contract to develop a gas turbine 
compressor for starting jet engines. 

(Turn to page 111, please) 
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For the second straight year, a 
Studebaker captured sweepstakes 
honors in the annual Mobilgas Econ- 
omy Run over a tortuous 1,323-mile 
course from Los Angeles, Calif., to 
Colorado Springs, Colo. The trium- 
phal Studebaker Commander Custom 
V-% was awarded the top prize on the 


basis of 58.6320 ton-miles-per-gallon. 
Close behind in second place Was a 
Nash Ambassador Super 6 with 
54.5560, while an Oldsmobile 88 came 


in third with 56.8707 ton-miles-per- 
gallon 

It is interesting to note that, from 
an actual] miles-per-gallon viewpoint, 


Studebaker Again Wins Honors in Economy Run 


a Rambler Super 6 edged out the 
winning Studebaker slightly with 
27.4733 mpg, as opposed to 27.4366 
for the latter. Third place, on a 
miles-per-gallon basis, went to a 
Studebaker President Deluxe V-8. Ali 
participating cars in this year’s con- 
test were equipped with automatic 
transmissions. 

Winners in their respective price 
classes are shown in the accompany- 
ing table. Average miles-per-gallon 
for all cars was 21.5615; ton-miles- 
per-gallon, 50.4798; and speed, 


40.6543 mph 


FINAL RESULTS—1955 MOBILGAS ECONOMY RUN 


Class Make and Model 


A Low Price 
Rambler Super 6 
Chevrolet Bel Air 6 
Chevrolet Bel Air V-8 
Ford Fairlane 6 
Ford Fairlane V-8 
Plymouth Belvedere V-8 


Vanow- 
& 


B Low Medium Price 


Studebaker Commander Custom V-8 


Dodge Coronet V-8 
Mercury Monterey V-8 
Pontiac Chieftain V4 
Hudson Wasp 6 


Cc Upper Medium Price 


Studebaker President De Luxe V-8 
Chrysler Windsor D Luxe V-8 


Oldsmobile 88 V-8 

De Soto Firedome V-8 
Nash Ambassador Super 6 
Dodge Custom Royal V-8 
Hudson Hornet Custom 6 


S88 


D High Price 
ick Roadmaster V-8 


Chrysler New Yorker De Luxe V-8 


Lincoln Capri V-8 
Packard Patrician V-8 


1 19.7827 | 53.7596 
4 19.0170 | 50.1099 
3 18.8780 | 50.3666 
2 18.7515 | 51.6322 


Carburetor Unit to Be Built At Ford Engineering Center 


Ford Motor Co. came a step closer 
to completion of its new research and 
engineering center in Dearborn, Mich., 
with the announcement that work is 
to begin this month on a modern 
earburetor laboratory. It will be 
located within an existing building 
and include five air and fuel flow 
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rooms, a carburetor component room, 
repair shop, and office. 

Ground for the final building in the 
center—a _ scientific laboratory re- 
search unit—will be broken this year. 
Two other buildings nearing comple- 
tion are the body engineering unit 
and a wing to the dynamometer unit. 


ADJUSTABLE LEG 


Temco Aircraft Corp. has equipped oa 
DoA!l bandsaw table with a telescoping 
leg thot enables operctors to change cut- 
ting angles easily and precisely. Adjust- 
ing wheel hos a threaded hub which 
meshes with threaded drill rod to tele- 
scope the latter in or out of tubing. 


Big Three Took 94 Per Cent 
Of Sales Market Last Year 


The juggling that car manufac- 
turers underwent in sales standings 
in 1954 is illustrated in final registra- 
tion figures for the year compiled by 
R. L. Polk & Co. Based on total 
registrations, only Ford, Chevrolet, 
Chrysler Div. and Packard held the 
same places in 1954 that they did in 
1953. 

Ford and Chevrolet accounted for 
slightly more than half of the 5,535,464 
total registrations last year, compared 
with 42 per cent in the preceding 
year. The Big Three altogether regis- 
tered more than 94 per cent of the 
total cars, compared with 90 per cent 
in 1953. 

Both GM and Ford gained in their 
1954 share of the market at the ex- 
pense of Chrysler, which skidded from 
more than 20 per cent in 1953 to 12 
per cent in 1954. GM’s share climbed 
from 45 to 50 per cent, while Ford 
edged up from 25 per cent in 1953 to 
30 per cent last year. 

Despite the sales rally made by 
Plymouth at year’s end, the division 
dropped from third to fifth place. 
Buick and Oldsmobile climbed to third 
and fourth positions respectively. 
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MAMMOTH PRESS 


Now in production at the North Grafton, 
Mass., plant of Wyman-Gordon Co. is 
this huge closed die forging press for the 
Air Force heavy press program. The hy- 
draulically activated, 35,000-ton unit hos 
@ deod weight of 7180 tons and is being 
used fo produce aircraft structural ports. 


Record 1.5 Million Vehicles 
Produced In First Two Months 


Official figures from the Automobile 
Manufacturers Association show pro- 
duction of motor vehicles during the 
first two months of 1955 at a record 
1.5 million units. In that two-month 
period, 1,335,560 cars and 155,013 
trucks and buses came off the assembly 
lines, against 900,790 cars and 183,815 
trucks and buses in the corresponding 
months of 1954. 

Although total February output 
dropped to 738,549 vehicles against 
752,024 in January, car production 
topped the January figure by about 
16,500 units. Total February output 
exceeded the same month of last year 
by more than 200,000 units and sur- 
passed the previous February record, 
set in 1951, by more than 120,000 
units. 


Quality Control Keynote 

At New Continental Piant 
Latest information about the new 
Continental Div. plant of Ford Motor 
Co. in Dearborn, Mich., points up 
some of the rigid manufacturing tech- 
niques that will be used in production 
of the new luxury car. Major portion 


1955 NEW CAR REGISTRATIONS FOR 46 STATES AND D. C. 
Arranged by Makes in Descending Order According to the 1955 Totals 


December January January 

1954 1954 1955 1954 

Ford 76,187 148 565 7 21.25 
Chevrolet 64,510 170.359 70,310 17.9 24.72 
Burck 392 40 585 19.821 11.27 6.97 
Plymouth 38.835 37. 188 27.978 10.83 
Oldsmotnie 31,740 32,908 11,690 6.86 an 
Pontiac 30,110 33.422 20. 568 6.4 7.23 
Mercury 16,857 15.077 18,983 4.7 6.67 
Dodge 16.719 16,226 9.563 4.6 3.% 
Chrysier 10.276 10,945 7.20 2.87 2.6 
Cadillac 9.797 10.675 2 845 2.73 1.00 
De Soto 7,07 7.376 5,382 1.99 
Studebaker 5.275 7,832 6.430 147 2.2 
Nash 3,673 4,900 4 882 1.02 71 
Hudson 2,126 2,575 2,488 ne 
Lincoin 1,720 2,138 2,043 
Packard 1,288 1,452 3,396 1.19 
Willys 590 776 1,180 
Karser 335 415 
Misc Domestic 68 373 169 02 06 
Misc. Foreign 1,151 1.499 7 26 
Total All Makes 358 558 545 205 284 469 100 00 100 00 


Based on data from R.L. Polk & Co. Missing states are California and New York. 


of the machinery has already been 
installed in the 300,000 sq ft building. 
Although the car is not expected to be 
put into production for another sev- 
era] months, the administrative staff 
will move to the new unit this month. 
Under the manufacturing system 
set up at the new plant, tests and 
controls will be quite stringent. Each 
engine, for example, will undergo 
dynamometer tests both before and 
after it is installed in the car. 
Transmissions, steering mechanisms 
and brakes will be subject to thorough 


tests, as wil] many other operating 
components. The body shell, fenders, 
and other exterior metal components, 
will be completely assembled in 
“white” to make sure they all fit 
properly before paint is applied. 

Before the final product is released, 
additional! tests will be made for ride 
and shock control, squeaks, and rattles. 
The Continental will also be put 
through an exhaustive “shakedown” 
on the test track, after which al! bolts 
will be tightened and other necessary 
adjustments made. 


* Based on data from RF. L"Potk & Co. 


JANUARY TRUCK SALES UP 2.6% OVER FIRST 1954 MONTH 
1955 New Truck Registrations* 


Arranged by Makes in Descending Order According to the 1955 Totals 


Per Cent of Total 
January December January January January 

MAKE 1955 1954 1954 1955 1954 
Chevrolet 19.437 23.383 271,34 1.23 36.12 
Ford 18. 792 73,140 16.825 0.2 31.02 
Inte-national 306 6.923 10.0 
5,287 5.140 847 
G c 5.161 5.071 5.193 
Willys Truck 1.197 16 4272 1.9 
White 1.023 760 96! 
Studebaker 962 1.2 1@ 
Willys Jeep 42 723 550 
Mack we 437 87 72 
Diamend T 283 208 
Reo 213 181 
Misc. Domestic 435 ae OF 
Total All Makes 62,231 604 100 00 100 00 
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FF the past five years, Teale Machine Com- 


pany, Rochester, New York, has been using 
Texaco Cleartex Oil 


and 


{X as machine lubricant 


cutting oil. Machines run twenty-four 


hours a day, six days a week — cutting brass, 


monel, free machining and stainless steel. 


Results have been — 
— more pieces per tool grind 
— better finish 
— lower unit costs 

Better, 


faster machining at lower cost is the 


Texaco Cleartex Oil Does 
Great Job for Teale Machine 
Company, Rochester, New York 


rule wherever Texaco is on the job. There is a 
complete line of Texaco Cutting, Grinding, 
Soluble and Hydraulic Oils w assure perfect 
machining of all kinds, and smooth, trouble- 
free performance from hydraulic equipment. 
Let a Texaco Lubrication Engineer help you 
select the proper ones for your operation. Just 


call the nearest of the more than 2,000 Texaco 


Distributing Plants in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, 


New York 17, N. Y. 


TUNE IN. . . TEXACO STAR THEATER starring DONALD 0 CONNOR or JIMMY DURANTE on television . . « « Saturday nights, NBC. 
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Cross Co.—A. J. Mclaren has been 
named vice-president in charge of soles, 
and Kurt O. Tech has been made vice- 
president in cherge of engineering. 


Robert W. 
Stoddard was named president, suc- 
ceeding Harry G. Stoddard, now chair- 
man of the board of directors. George 
F. Fuller was made honorary chair- 
man of the board, and Sacket R. 
Duryee was named vice-president. 


Wyman-Gordon Co. 


Dewey and Almy Chemical Co.— 
John Fusek has been appointed adver- 
tising manager. 

Bellanca Aircraft Corp.—Sydney L. 
Albert is now president. 


Chrysler Corp., Ma- 
rine & Industrial En- 
gine Div.—William A 
Martin hos been elect- 
ed vice-president and 
general monager. 


Eaton Mfg. Co.—Vincent Cada has 
retired as manager of purchases 

Dodge Div., Chrysler Corp.—K. C. 
Deacon was made vice-president and 
general manager of trucks. He suc- 
ceeds L. J. Purdy, now special assis- 
tant to the vice-president and operat- 
ing manager of the corporation. 

Chrysler Corp. of Canada—C. O. 
Hurly has been appointed director of 
sales. 

Fruehauf Trailer Co. 
Barker has 


vice-president. 


Wallace N. 
been elected executive 


Kearney & Trecker 
Corp.. Specie! Me- 
chinery Div. —Williom 
L. Shonk hos been 
named works monager. 
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Shokeproof Div.. Illinois Tool Works— 
A. L. Pontius was appointed genera! mon- 
ager of the Stomped Products Div.. and 
William E. Bruse wos named genera! mon- 
ager of the Threaded Products Div 


Joseph T. Ryerson & Son, Inc 
Hugh F. Lacey has 
traffic manager. 


been appointed 


Ford Motor 
A. Walker has been pro 


manager of the 


Lincoln-Mercury Div., 
Co.—Louis 
moted to Business 


Management Dept. 


Shakeproof Div., Lllinois Tool Works 

Kenneth C. McKay has been made 
assistant general manager of the 
Threaded Products Div. 


Cadillac Motor Car 
Div., General Motors 
Corp. — Kenneth R 
Baldwin has been pro- 
moted fo business 


Van der Horst Corp.—Dr. Hyman 
Chessin has been named assistant di- 
rector of research and development 

National Broach & Machine Co 
Harold Ashton has beer appointed 
manager of sales and service 

Hudson Special Products Div., Amer 
ican Motors Corp.—Lloyd O. Neff has 
been promoted to industrial relations 
director. 

Dodge Div., Chrysler Corp.—M. C. 
Patterson and R. S. Bright have been 
Alfred L. Gos- 
tow was chosen manager of methods 


chosen vice-presidents 


Westinghouse Air 
Broke Co.—Richard H 
Koehler hos been ap- 
pointed director of ad- 
vertising and publicity 


Schwitrer-Cummins Co. — Thomas J 
Weir hos been named assistant chief en 
gineer, ond James A. Hardy hes been 
chosen execufive engineer. 


Sheffield Corp.—Albert F. Polk has 
been named vice-chairman of the 
board, and W. Fay Aller has been 
chosen vice-president and director of 
the Research Div 


Koehle: Aircraft 
Richard M. Johnson has become vice 


Products Co 
president and general manage! 


ElectroData Corp.—Harry K. With- 


row has been named buyer in charge 
of outside production. 


Necrology 


Bonnell W. Clark, 71, 


vice-president in charge of sales 


retired 


for Westinghouse Electric Corp., 
died March 3, at Stamford, Conn 

Arthur J. Wise, 63, New York 
district manager for Studebaker 
Div. of Studebaker-Packard Corp., 
died March 11, at New York, N. Y 

Fitzwilliam Sargent, 62, vice 
president in charge of saies for 
Budd Co., died March 13, at Phila- 
deiphia, Pa. 

Edward K. Davis, 75, retired 
president of Aluminum, Ltd., died 
March 9, at Marston Mills, Mass 

William R. Burrows, 82, retired 
vice-president in charge of manu 
General Electric 
March 2, at Newark, 


facturing for 
Co., died 
N. J 

Boyd H. Carr, 67, former head 
of pricing and chief statistician 
for Dow Chemical Co., died 
March 1, at Tucson Ariz 

Roy D. Hall, 75, former man- 
ager of the Tungsten 
Div. of Westinghouse Electric 
Corp., died March 4, at Anna 
Maria, Fla 
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HYDRECO HOLLOW-PLUNGER CONTROL VALVES 


The advancements made by HYDRECO engineering in 
multiple plunger, single and double acting control valves 
bring you new, accurate throttling . . . smooth, positive, 
fingertip control with notable freedom from binding, chat- 
tering or troublesome back pressures. Valves with | to 5 
plungers in capacities from 5 to 80 gpm and operating pres- 
sures of 1500 and 2000 psi are now available for your 
present and projected equipment. 


HYDRECO FLUID POWER MOTORS 1000 psi 


For the many applications which call for reversible rotary 
motion with high starting and running torques... HYDRECO 
Four-Bolt. Gear-Type Fluid Motors are the economical and 
reliable answer. Precision. ruggedness and simplicity com- 
bine to ideally suit these motors to machine tools. oi! drill 
rigs, Conveyors, agitctors and a thousand other uses. Sizes 
3 to 17 hp at 2000 rpm. 1000 psi. 


6 
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HYDRECO GEAR-TYPE PUMPS 1000/1500 psi 


HYDRECO engineers have shattered the illusion that “any 
gear pump is just a gear pump”. New developments in the 
famous HYDRECO Four-Bolt design provide higher pres- 
sures, higher speeds and higher efficiencies than were pre- 
viously available. You'll want to know more about the 
many Heavy Duty features in HYDRECO Pumps. A full 
range of sizes — 3.3 to 55 gpm at 1200 rpm, 1000 psi. 


HYDRECO AUXILIARY VALVES 1000 /2000 psi 


HYDRECO engineers have made very important contribu- 
tions to the modern hydraulic system in the Relief and Selec- 
tor Valves now available for your applications. For ac- 
curate control over a long service life, HYDRECO Relief 
Valves in capacities to 80 gpm serve without chatter, squeal 
or whistle. The Selector Valves enable you to perform addi- 
tional operations with your system, and these are cvail- 
able in capacities to 50 gpm. 
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The PV-600 Variable Delivery Pumps give designers a of 
Fluid Power that is modern, compact, flexible, efficient and eco- 
nomical. These pumps are offered with two types of Variable Delivery 
Control. The handwheel Control provides accurate manual adjust- 
ment of delivery from zero flow to full flow. The Pressure Com- 
pensated Type features automatic pressure and flow control . . . 
delivery is reduced as pressure in the system reaches a pre-fixed 
maximum. Delivers 3 gpm at 5000 psi at 1200 rpm. 


Fil 


DUDCO DOUBLE PUMPS WITH VALVE PANELS 2000 psi 
These integral units meet the broad demands of circuits which call 
for substantial variation in pump volume, such as: “close and hold” 
or “traverse and feed” cycles. Hydraulic Presses, Plastic Molding 
Machines and many Machine Tools find these units highly efficient in 
operation, low in first cost, dollar-saving in reduced piping and valv- 


ing in the circuit and supremely simple to service. Can be used in the 
operation of two separate systems or for Hi-Lo circuits. 


lire 


DUDCO DUAL-VANE HYDRAULIC PUMPS 2000 psi 


Featuring a simplified, 3-unit construction, these DUDCO PF-100 
Pumps provide designers with “a High Pressure Pump at a Low Pres- 
sure Price”. The fully balanced DUAL-VANE construction assures 
high efficiency at higher pressures with wear reduced to an absolute 
minimum. Interchangecble Cam Rings add a factor of flexibility that 
conserves time and money. Available in flange and foot-mounted 
models, 3 to 11 gpm at 1200 rpm . . . 2000 psi. 


HYDRECO CUSTOM-BUILT CYLINDERS 


HYDRECO Hydraulic Cylinders enjoy an established reputation for 
quality and dependability. To achieve this degree of dependability 
entails craftsmanship and manufacturing niceties not practical in so- 
called standard cylinders built to meet a price. For engineers who 
seek performance, long-wear under heavy duty conditions and un- 
matched leakproof qualities, HYDRECO engineering and craftsman. 
ship have something of special! interest to offer. 


HYDRECO DIVISION 

THE NEW YORK AIR BRAKE CO. 

1105 East 222nd St., Cleveland, Ohio 

Gentlemen: 

Kindly send me catalog information on 

HYDRECO Pumps Motors Valves Cylinders 


DUDCO 2000 psi Pumps [) 5000 psi Pumps [) Motors [_) 
Pumps and Valve Panels (/) 


THE NEW YORK AIR BRAKE aa) 
1105 EAST 22204 STREET+ CLEVELAND 17-0810 


INTERNATIONAL SALES OFFICE. 90 WEST ST.. 


| 
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LOW COST 


THREADING MACHINE 


@ A basic, low cost, heavy 
duty threading machine 
specifically designed for 
precision threading on the vine 
larger sizes of maintenance 


work. The ACME Model XLA 


can be easily equipped with ‘ SEND FOR 
those automatic features required 


7 BULLETIN 2-XLA 
to meet your individual needs for quantity 


production operations. The 60 year 


tradition of ACME precision and versatility 
has been maintained. 


The new ACME Model LLH die head (standard 
on all ACME Model XLA Threading 
Machines) will accommodate either 


radial or tangential chasers. 


Manufactured in single and double spindle 


design in 1”, 12°, 2” and 242” capacity sizes. 


Here is your opportunity to get a precision 
threading machine with the versatility of 


more costly equipment at a price within your budget. 


ACME MACHINERY DIVISION ee 1209 W. 6Sth St., Cleveland 2, Ohio 
ESTABLISWED 1862 


“ACME” FORGING - THREADING - TAPPING MACHINES - ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES - HYDRAULIC 
SURFACE GRINDERS “CANTON” ALLIGATOR SHEARS BILLET SHEARS PORTABLE FLOOR CRANES “CLEVELAND” KNIVES SHEAR BLADES 
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MACHINE 
TOOL 
SHOW 


INTERNATIONAL 
AMPHITHEATRE 


CHICAGO, ILL. 
September 6-17, 1955 
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the lookout 
better Production! 


No need to squint through a keyhole, though. It’s no 
secret that the latest, the fastest, the most ingenious in 
cost-cutting metalworking methods will be unveiled at 
the Machine Tool Show, in Chicago, in September. 


More than ninety per cent of the country’s leading 
machine tool builders will be on hand; it’s the largest 
and most important show of its kind, the first since 1947. 
Plan now to attend; you can’t afford to miss it. And 
here's an added reason—you can see the latest in 
machine tool accessories at no additional cost. Your 
Machine Tool Show badge will admit you to the Production 
Engineering Show, on the Navy Pier, on the same dates. 
Bring your key production people with you; share with 
them this unequaled opportunity to see the latest 
developments in machine tools. The 1955 Machine Tool 
Show is the best chance you've ever had to see 

the world’s best investment —in action! 


NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION 
2071 East 102 Street + Cleveland 6, Ohio 
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Cylinder Heads 


Functioning automatically in TIMED SEQUENCE, this BAUSH 
TRANSFER LINE is producing accurately machined parts at low 
cost for a leading automotive manufacturer's new V-8 engine. 


21 Station Baush Transfer Line consists of 


1 Loading; 13 Working; 2 Roll-over; and 5 Idle Stations having 

12 Vertical Angular Model “S” Mechanical Leadscrew Units — 
Horizontal Model “S” Mechanical Leadscrew Units — 
Vertical Model “S” Mechanical Leadscrew Unit — 
Horizontal 30F-18 Hydraulic Units — 


Vertical Hydraulic Unit mounted on hydraulic horizontal 
slide — 
Vertical Angle Hydraulic Checking Units — 
Fixed Center Heads having a total of 175 spindles — 
Transfer Power Units 
Roll-over Fixtures - 
3-position Transfer Sections with Arch Fixture 
and Bushing Plates. 
PERATIONS 
Mill — Drill — Ream — Chamfer — Counterbore and 
Countersink — Spotface and Tap. 
PRODUCTION 


Approximately 128 Cylinder Heads per hour at 
100% efficiency. 
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WORD OF MOUTH? 


It gives you the answer sometimes, but not many of 
your friends have the same cutting oil requirements and 
the same problems that you have. It’s much surer to 
depend on specialists like Sun. 


ELABORATE SHOP TEST? 

This will probably give you the answer. But it’s expen- 
sive and interferes with production when you try to 
test all the oils available. Sun’s experience can help 
keep your shop-testing to a minimum. 


LABORATORY ANALYSIS? 


Sure. But there’s no formula for correlating the labora- 
tory analysis with how well the cutting oil will work on 
your job. It takes years of field experience like Sun’s 
to help you make the right choice. 


EXPERIENCE IS THE ANSWER. 


And Sun has it. Its field representatives have probably 
come across problems similar to yours many times. If 
they haven't, its cutting oil specialists and metallurgical 
technicians are ready to help with your problem. 


Soluble or straight, transparent or black, light or heavy duty — Sun makes the kind of 
cutting oil you need to handle your job at the lowest cost. For more information, cal! 
your nearest Sun office or write Sun Om Company, Philadelphia 3, Pa., Dept. AA-4. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY * 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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FIG. 1—General view of a centralized department where 12 two-compartment Roto-Finish machines are 
used for deburring in Chrysler's Indianapolis plant. Each has its own automatic timer and variable speed 
drive. 


WET BARREL FINISH DEBURRING 


Of Automatic Transmission Parts 


eT barrel finishing practices of the latest and are doing good work and are effecting economies over 
most efficient types are being applied with prior methods and equipment 
marked economies in the new Indianapolis Present plans call for disbursing the centralized 
Chrysler Corp. where automatic Power-Flite group of 12 barrels and placing each in regular pro- 
ssions are manufactured duction lines, so as to do the barrel finishing where 
gh a preponderant proportion of the part: handling of parts will be minimized. Numerous barrel 
there are several of cast iron and cast alumi- finishing units already are placed at or near the point 
he parts are handled in bulk where machining is quite or nearly completed so that 
promoting economy, but in other cases, the parts can be deburred without transfer to a cen- 
n parts of larger size, there are only on tralized deburring department. 
parts per barrel compartment. For larg: Some 50 different parts now are Roto-Finished and 
which marring by impact must be avoided the list is being increased as test results show desired 
@ part P su ize that only one, or at results, economy included. At present, 26 Roto-Finish 
part be handled per compartmen inits are in effective use 
A SA\ al deburring and also In a recent report by a Chrysler engineer, based 
ver deburring operation ipon results obtained, it was concluded that deburring 
lesides removing burrs effi tl it was found and surface improvement by methods outlined here 
e recommended barre! finish processing also was “the most economical method of processing 
improved surface finish : » same time. In one deburring) small parts found,” especially those that 
instance, for example, ; finish was reduced to lend themselves to handling in bulk. Savings are less 
104nu. Tool m: be , less apparent o1 per piece on parts of larger size but are still sub- 
were nearly eliminated stantial and results are of equal quality. Besides burr 
Such experiences have resulted in installing a bat removal, parts are easily cleaned of rust and scale. 
tery of 12 Roto-Finish machines, Fig. 1, in one loca- It has been found essential, however, to use not 
tion and many other barrel finishing units of the same only the proper equipment but to employ the proper 
various points on other production lines. Al! size and type of abrasives, the correct compound, a 
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media of a size that will not lodge in holes or recesses 
of the parts. As chips wear and occasionally fracture, 
all chips are regraded from time to time by passing 
them through screens of different mesh. 
After processing for a specified time and at a spe- 
cific cylinder speed, compartment covers are removed 
and the charge is flushed with running water from a 
hose. Then the entire charge is removed. If dumping 
tends to mar parts by impingement, discharge usually 
is into baskets fitted at cover openings. Such parts 
may have to be separated from the processing media 
by hand but most small parts are separated on shaker 
screens, through which the chips fall, leaving the parts 
on the screen. 
In other cases, steel or iron parts are run through 
a magnetic separator as in Fig. 2, which permits chips 
to fall into a tote box but diverts parts onto a short 
belt. As magnetic separator magnetizes the parts, a 
Magnaflux demagnetizing coil has been added to the 
machine and parts falling through this coil are de- 
magnetized before they reach tote baskets. Similar 
Roto-Finish shaker machines without magnetic sepa- 
rators are employed for separating nonferrous parts 
from chips and also for rescreening chips to regrade 
them in size. 
Although Roto-Finishing is classed as a wet barrel 
finishing process, the parts are never thrown about 
of by the cylinder rotation, as in tumbling. Barrel speed 
this Rote-Finish megnetic separator where ports ond chips is always chosen so that the mass of chips, parts and 
ere separated. At exit, parts drop through a Magnoflux water is only slightly elevated by the cylinder rotation 
coil and are thus —— and then cascade down and across to the opposite side 
of the processing compartment. This results in a 


sliding action that causes chips to move relatively 
By He se “ (Turn to page 98, please) 


sufficient amount of water and 
the specified volume of parts to 
total volume of charge in each 
compartment of the barrel fin- 
ishing unit, as well as the proper 
cylinder speed and time of treat- 
ment. All of these variables 
have now been tabulated for 
each of the parts now being 
Roto-Finished and each batch 
of any given part is treated in 
accordance with this tabulation 
except that, if burrs happen to 
be unusually heavy, the time for 
processing may have to be some- 
what increased. 

At present, nearly all de- 
burring is done with Roto-Fin- 
ish red granite chips but a few 
are done with an aluminum 
oxide known as Coruloy, the lat- 
ter being a synthetic abrasive 
that cuts rapidly but also wears 
away more rapidly then the FIG. 3—in these three units, each having three rubber-lined comportments, the 


tougher granite. It is essential, aluminum castings such os ore shown here ore deburred, one per compartment. 
of course, to use processing using processing time of only !-min. deretion. 
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Port-cutaway view of the en- 
gine, transmission, and diffe: - 
ential housing , 


GENEVA, SWITZERLAND 
] ee of a new small four-passenger car, the 


600, were released by the Italian Fiat firm at 
the Swiss Geneva Motor Show on March 10. The new 
model replaces the Fiat 500 C which was introduced 


in 1936 as a two-passenger coupe and which underwent 
various modifications in the meantime. Production of 
the new model started in January and was 150 units 
per day at the beginning of March. A daily output of 
500 is to be attained within the next few months 
Tooling up for new car took 12 months. and the design 
was decided upon after four years of tests with front 
wheel drive cars, aircooled engines, etc 

Although the new 600 has an identical wheelbase of 
78.74 in., its interior dimensions are larger than those 
of its predecessor. Overall length is 126.67 in., width 
54.33 in. and height 55.31 in 

The engine is placed at the rear and forms a drive 
unit with the final drive in the middle and the four- 
speed transmission in front. The engine is a conven- 
tional OHV four-cylinder water cooled unit with a bore 
of 2.362 in., a stroke of 2.244 in., and a piston displace- 
ment of 38.63 cu in. With a compression ratio of 7 to 


1, bhp is 21 gross at 4600 rpm, and max. gross torque 
is 21.7 lb ft at 2800 rpm. Shipping weight is 1190 Ib. 

The body is of integral! construction; the floor has a 
square section central tunnel for stiffening, and this 
serves as a duct for the heating system and also the 
transmission levers. A central gear change lever and 
both the starter and the choke lever are placed on top 
of the tunnel. Front and rear structures and the side 
panels are spot-welded to the heavily ribbed floor. 
Front suspension is by a lower transverse leaf spring 
and upper support arms. Contact between the leaf 
spring and the body is by rubber-lined trunnions allow- 
ing for a floating motion of the spring. 

Independent suspension is used for the rear wheels. 
This is a swing-axle system consisting of two support 
arms mounted obliquely in the structure. Their pivot 
points are approximately in line with the drive shaft 
joints. Rubber joints allowing for a considerable angu- 
lar movement are used in the rear drive shaft. 

According to Fiat engineers, the reasons for mount- 
ing the power plant at the rear of the 600 are: highest 
possible ratio between internal capacity and external 
dimensions; the compactness of the power unit and the 
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New FIAT 600 

4 

é a8 By Robert Braunschweig 


Has Rear Engine 
and Independent Suspension 


Phantom view showing arrangement of principal components in the Fiat 690 


location of the radiator at the side of the 
engine greatly increase the space available 
for passengers and luggage accommodation; 
the elimination of the propeller shaft and of 
the rear axle housing allows « considerable 
saving in weight and the independent spring- 
ing of the wheels. 

New Ford Device Traces 

Air Fiow Lines on Cars 

A device which enables engineers to de- 
cide whether an automobile grille is shaped 
to allow enough air to pass through it for 
proper engine cooling is one of the latest 
developments at Ford Motor Co. 

Called the “field flow plotter,” the ap- 
paratus electronically traces air flow lines 
on cross-sectional diagrams of automobiles. 
It is said to reduce the time of design test- 
ing to a few hours from several months. 
Effects of high operating temperatures on 
valves and pistons also can be measured 
with the plotter. 
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Front suspension and shock absorber details of the new Fiet 
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Zinc alloy die cast window regulator 
handle produced by Ternsted?. 


Setup on a Denison hydraulic press, showing the two-place fixture with rocking 
clamps thet hold regulator castings while parallel slots are broached, one on 


each side of the hub. 


achining Operations Save 


LTHOUGH automation is said to be the keystone 
of today’s mass manufacturing, there are still thou- 
sands of quality automotive parts which are produced 
in vast quantities by utilizing general purpose ma- 
chines in efficient plant layouts. Crank-like zinc alloy 
window regulator handles having an gnusually smooth 
“hardware” finish are among some of these parts pro- 
duced by the million at the Ternstedt Div., GMC., in 
Detroit. These die-cast regulators for 1955 automo 
biles include a cored hub inside a dished flange from 
which the crank portion extends. 

Regulator handle die castings are produced in mul- 
tiple-cavity dies and, after the contour of each casting 
is trimmed of flash, some machine operations are re- 
quired. These include broaching a pair of parallel 
slots, one on each side of the hub. Formerly, the slots 
were cored, but this made it necessary to cast the 
domed flange solid because the use of side cores pre- 
cluded a metal saving core located axially. As a re- 
sult, there was waste of metal and the thick section 
around the hub made it harder to produce the specified 


finish needed for the particular parts to be plated. 

Studies showed that castings would cost less if a 
metal saving core were used and the slots cut by 
broaching. For some time, a special machine having 
an indexing dial to hold the workpieces was used in 
broaching, but it proved difficult to hold the required 
dimensional limits on the slots without excessive main- 
tenance costs on the special broaching machine. 

Accordingly, it was decided to do the broaching in 
a light high speed hydraulic press, using a two-station 
fixture designed for hand loading. The broaching set- 
up includes a pair of rocking arms each of which car- 
ries a Neoprene pad that presses the workpiece firmly 
against the fixture after the hub is placed over a locat- 
ing pin. Castings are locked automatically and the 
broaches make their cuts. Unlocking and mechanical 
ejection then take place automatically and the broaches 
make their return stroke, chips being blown off by air 
jets. 

Castings reach the broaching press via a chute from 
a prior operation in which a hollow mill in a drill press 
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spindle is fed down automatically by an 
air operated Bellows attachment after 
the operator loads a simple holding fix- 
ture. This mill produces a bevel on the 
periphery of the flange which is loaded 
with its under side up while the cut is 
made. 

In the broaching operation, slots are 
cut at each side of the hub for a U-shape 
spring wire that locks the casting axially 
to the serrated regulator spindle. When 
the casting is pressed onto the spindle, 
the spring enters an annular spindle slot 
and the casting can be removed only by 
withdrawing the spring radially. 

After broaching, castings slide down a 
chute to the next operation in a press 
using a cam die. In this die, there are 
two flat punches that move radially into 
the previously broached slots and remove 
any burrs left where the slots intersect 
the cored hub hole. Inward motion of 
the punches is effected by the cams as 
the die closes and the punches are re- 
turned by springs when the die opens. 
In the same closing of this die, a broach 
moving vertically removes flash from the Drill press equipped with a hollow mill and an air operated device that 


5 maid P feeds the tool into the workpiece as if is held in a simple positioning 
crank hole and a burnishing land on this fixture while a chomfer is cut on the flange periphery. 


Die Cast Metal 


broach finishes the hole, which later re- 
ceives a pin attached to the knob that 
operates the regulator. 
After castings are unloaded, they are 
gravity fed to a polishing machine. At 
this point each casting is set by hand in 
a holder on the rim of a slowly rotating 
fixture. This carries the castings past a 
grit coated wheel having grooves of 
semicircular shape that grind the crank 
end, removing any flash and polishing 
the semicircle end of the contour. Fur- 
ther motion carries the crank between 
abrasive belts of 250 grit that polish the 
sides of the crank below the center of the 
crank hole, assuming removal of any 
flash not previously die trimmed and 
polishing the crank at the irregular die 
parting. 
After this polishing, the castings Fixture wheel thet carries reguleter crank die costings first under a 


grooved polishing wheel thet polishes the exd of the crank and then 
(Turn to page 98, please) between « pair of abrasive belts that polish sides of the crank. 
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By 
James R. Custer 


IFFICULT engineering problems in the modern 
D passenger car ranging from tire thump to body 

efficiency were analyzed at the 1955 National 
Passenger Car, Body and Materials Meeting held 
March 1-3 by the Society of Automotive Engineers at 
Detroit. It was the third of 12 golden anniversary 
meetings being sponsored this year by the SAE. H. C. 
Grebe, director of body engineering and styling, Ford 
Motor Co., was the general chairman. 

Three sessions of timely interest were symposiums 
on rubber for automobile use, future car styling, and 
camshaft-tappet materials. There also was a large 
attendance at the panel session on brakes. A dinner 
meeting concluded the three-day affair, featuring an 
address by Arthur S. Flemming, director of defense 
mobilization, who spoke on the 
Needs.” 


“Nation’s Defense 


The opening technical session was devoted to tire 
thump and the proposal was made that an industry 
standard should be established for its measurement. 
David C. Apps and George M. Vanator of the General 
Motors Proving Ground stated in their paper that 
studies made at the Proving Ground have disclosed 
that tire thump is due to simultaneous excitation of 
at least two audio frequency components which are 
adjacent harmonics of wheel rps and which have 
approximately equal sound pressure amplitudes. After 
extensive testing a thump mieter was developed to 
measure the amplitude, or “depth modulation,” of the 
beat between the two frequencies. Discussions on the 
tire thump problem also were presented by engineers 
from tire companies, automobile companies and the 
Battelle Memorial Institute. 

The real application of natural and reclaimed rubber 
parts in cars began during the 1920's, and in 1930 the 
first synthetic rubber became available. Today hun- 
dreds of parts on cars are made of rubber as the result 
of specialized requirements for automatic transmis- 
sions, power steering, power brakes, air conditioning, 
new suspension systems, weather sealing, and others. 
The various aspects of this development were re- 
viewed by engineers from vehicle, rubber, and seal 
manufacturers. 

Are brake designs and materials adequate for future 
higher-powered cars? The solution to that question 
was the theme of the papers and discussions at the 
brake pane!. It was reported that the automobile com- 
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Car Engineering Problems 
from Tire Thump 


to Body Efficiency 


panies and brake parts manufacturers have a large 
number of brake development projects underway. Im- 
proved methods for evaluating brake performance and 
new lining materials were discussed as was the case 
for the disk brake to overcome the higher tempera- 
tures and resulting fading problem. 

February 28 was SAE Automotive Ordnance Day at 
the Detroit Arsenal. Several hundred civilian and mili- 
tary engineers attended the morning and afternoon 
technical sessions, and in addition inspected the vari- 
ous engineering facilities there. C. F. Bachle, vice 
president of Continental Aviation & Engineering 
Corp., was the general chairman for this SAE golden 
anniversary event. 

Col. George T. Petersen, head of research and devel- 
opment, gave an illustrated talk on the Arsenal's ex- 
tensive development program, which includes a Diesel- 
turbine compound engine, gas turbine and nuclear 
energy engines for powering tanks. Various types of 
automatic transmissions also are among the compo- 
nents under intensive study at the Arsenal. 

Ordnance engineers see excellent possibilities for 
reducing weights of military vehicles by using titani- 
um parts and have several research projects underway 
to be prepared for the time when that metal becomes 
available in large quantities and at competitive prices. 
In his paper outlining the development program, J. G. 
Stefanich of the Materials Branch reported that an 
analysis shows a saving of five per cent of the M-47 
medium tank weight by using titanium in some of its 
suspension components. 

Edward Blackburne and C. R. Denton, engine and 
power train branch, concluded in their paper on air 
cleaners for military vehicles that the cleaner having 
the most promise for combat vehicles is the dry felt 
element type which is integrated with a precleaner 
having a self-cleaning feature. Thomas Wood, weapons 
branch, reported in his paper that engineers at the 
Arsenal are utilizing an analog computer in the early 
design stages for complete vehicles and their compo- 
nents. It also has been found to be of extreme value 
in establishing tolerances on vehicle parts which have 
been approved for production, thus preventing costly 
manufacture of precision parts when precision is not 
necessary for performance. 

Extracts from some of the outstanding papers pre- 
sented at the SAE passenger car meeting follow. 
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Full throttle gross performance of Packard V-8 engine with 
single 4-barrel carburetor 


The New Packard V-8 Engine 


By W. E. Schwieder 
Packard Div., Studebaker-Pockard Corp. 


(yee improvement in the 
performance characteristics of 
the new engine was obtained as a re- 
sult of continuing development since 
the inception of its design. Through 
close coordination of the design, de- 
velopment and testing, the outstand- 
ing performance now offered by this 
engine has been realized. 

Figure 1 shows the full throttle 
gross performance of the new Pack- 
ard V-8 engine equipped with a 
single four-barrel carburetor. The 
gross performance of the engine is 
based on the test results obtained with 
manual fuel and optimum spark, cor- 
rected to SAE standard conditions of 
29.92 in. of Hg atmospheric pressure 
and 60F air temperature. 

The new V-8 develops 260 bhp and 
355 lb-ft torque, whereas the L-head 
straight eight developed 212 bhp and 
330 lb-ft torque. Although a substan- 
tial gain in horsepower has been ob- 
tained, the really significant achieve- 
ment is the improvement in effective 
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torque, which, after all, means the 
translation of engine output into 
actual car performance. For the new 
engine, the maximum specific output 
is 0.739 bhp/cu in. of displacement, 
and the maximum bmep is 152.1 |b/cu 
in. at 2600 rpm. The friction horse- 
power has been reduced from 76 at 
4000 rpm for the 1954 engine to 54 
at the same speed for the 1955 engine, 
giving an improvement of 29 per cent. 


Full throttle gross performance of Packard V-8 engine with 
dual 4-barre! carburetors 


The specific fuel consumption of the 
new engine is lower over the entire 
speed range, reaching a minimum of 
152 lb/bhp-hr. 

For still greater output, the new 
engine equipped with dual four-barrel 
carburetors is available in the Pack- 
ard Caribbean models. As shown by 
Fig. 2, this combination develops 275 
bhp at 4800 rpm. The torque re 
mains unchanged at a maximum of 
355 Ib-ft, although it is available over 
a broader speed range, namely 2400 to 
3200 rpm. Both engine friction and 
specific fuel consumption are slightly 
higher, however. 


Performance Characteristics of the 
New Plymouth V-8 Engine 


By H. L. Welch 
Chrysler Corp. 


QO’ the many ways to evaluate an 
engine, one of the most signifi- 
cant and 
measure its output. 
mouth engine is rated at 167 hp and 


interesting means is to 
The new Ply- 


231 Ib-ft torque. Using test condi- 
tions which are more directly com- 


parable to other published ratings, 
namely blocking off the exhaust heat 
from the intake manifold, the output 
is increased to 170 bhp at 4400 rpm, 
and 249 lb-ft torque at 2800 rpm, as 
shown in Fig. 1. This specific output 
of 0.65 bhp/ cu in. and 145 psi bmep 
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Plymouth V-8 gross power and 8.S.F.C. 


+— AUTOMATIC 


SPARK ADVANCE - DEGREES BTC 


2 ENGINE RPM HUNDREDS 
a 2 


FIG. 4 


Optimum and automatic full throttle 
ignition timing 
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Fuel octane no. requirement at auto- 
matic ignition timing 


is believed to be very creditable for 
an engine with a dual venturi car. 
buretor. It should be noted that this 
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FIG. 2 
Plymouth V-8 gross efficiency (W.O.T.) 


output developed with a modest 


compression ratio of 7.6, which was 
selected to give assured satisfactory 
operation on regular grade fuels. 
The high specific output of the en- 
gine is a combined result of high 
therma!, volumetric, and mechanica 
efficiency, as shown in Fig. 2. The in 
dicated therma) efficiency is calculated 
from the specific air consumption 
heat input of 1240 Btu/1!! 
air), and excels that of some competi- 
tive engines having 0A higher com 
pression ratio The volumetric ef 


(based on 


ficiency is a natural result of ample 
valve sizes and well disposed ports, 
together with a moderately high lift 
camshaft (0.365 in. at valve) and a 
system. The 
high mechanical efficiency is visible 


fairly free induction 


stroke/ bore 
ratio and careful mechanical design 


proof of a satisfactory 


Part throttle brake specific fuel 
is shown in Fig. 3. In 
this graph, BSFC in lb/fuel per brake 
horsepower—hour is plotted against 
observed bhp for four different 
speeds A logarithmic scale is used 
for both coordinates in order to facili 
tate reading the light load part of 
the graph. Of great significance is 
the remarkably low specific fuel con- 
sumption at light loads. At half load 
for example, the specific fuel rate at 
1200 to 3200 rpm is 0.50 to 0.52 lI 
per bhp-hour. This “flat” charac 
teristic of the part throttle specific 
fuel consumption is important to road 
load fuel economy, and is the result of 
high mechanical efficiency as well as 
high thermal! efficiency. 


consumption 


The Plymouth V-8 engine was de- 
veloped for use of regular grade fuel 
Fig. 4 shows a comparison of the 
optimum W.O.T. ignition timing at 
each speed, and the specified auto- 
matic ignition timing. The per cent 
power loss at each speed resulting 
from the automatic ignition timing is 
shown in Fig. 5. With the automatic 
timing, the average octane number 


BSFC -FUEL -LB/HP-HR 


BRAKE HORSEPOWER 
FIG. 3 
Plymouth V-8 part throttie B.S.F.C. 


requirement observed in the labora- 
tory is as shown in Fig. 6. The test 
conditions include clean combustion 
chambers with the vehicle exhaust 
system installed. 


Rubber Has Dynamic 
Properties 


By Ralph P. Schmuckal 
Ford Motor Co. 


F's 1 illustrates graphically the 
differences in principle between 
the three types af test, i.e., constant- 
deflection, constant-load, and constant- 
dynamic-energy. Engine mounts of 
high, medium, and low stiffness are 
represented by the respective slopes 
of the load-deflection curves OA, OB, 
and OC. Energies stored in the vari- 
ous mounts due to the static engine 
weight vary as shown by lightly 
shaded areas beneath the load-deflec- 
tion curves O to the static load line 
X-X*. This potential energy is pro- 
portional to mount flexibility, and is 
permitted to vary in like manner on 
the laboratory test. Reversible dy- 
namic forces, superimposed upon the 
static forces, form the hysteresis 
loops, the widths of which are shown 


(a) CONSTANT 
OEFLECTION 


CONSTANT OYNAMIC 
ENERGY 


Grephical illustrations of test 
principles 
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FORD ENGINE MOUNT 
OYWAMMC TEST MACHINE 


equal to zero for purposes of clarity 
in presenting the principle only. 

In the work triangles (darkly 
shaded), the base of the triangle rep- 
resents the deflection, the height rep- 
resents the load, the area within is 
the dynamic energy input per cycle. 

With the constant-deflection test 
(see Fig. l-a), all mounts for a given 
application are deflected equally. Con- 
sequently, the dynamic load carried 
by a stiff mount is higher than that 
carried by a flexible mount. Com- 
parative energy values show that the 
stiff mount is worked far more se- 
verely than the flexible mount. 

With the constant-load test (see 
Fig. 1-b), all mounts for a given ap- 
plication are loaded equally. Conse- 
quently, the deflection of a flexible 
mount is higher than that of a stiff 
mount. Comparative energy values 
show that the flexible mount is worked 
far more severely than the stiff one. 

With the constant-dynamic-energy 
test (see Fig. 1-c), the dynamic 
hysteresis loop always remains within 
the constant-energy curves. Load and 
deflection vary in such a manner that 
dynamic-energy input per cycle is 
held constant from one mount to the 
next and throughout the test of an 
individual mount. 

It is apparent, therefore, that the 
constant-deflection test favors the 


flexible mount. The constant-load 
test favors the stiff mount. The con- 
stant-dynamic-energy test favors 


neither. Mounts are neither favored 
nor penalized because of differences 
n dynamic rate. 

The constant-dynamic-energy 
method of testing represents a dif- 
ferent concept of performance testing 
However, existing equipment of both 
the constant-load and constant-deflec- 
tion types may be used provided the 
required adjustments in load or de- 
flection can be made to maintain a 
constant energy input per cycle. 
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0.c. STRAIN 
GAGE SUPPLY 


Ford Dynamic Test Machine 
A Sonntag machine and test fix- 
ture are electronically equipped to 
show on a cathode ray oscilloscope 
the hysteresis loop throughout the 
fatigue life at the mount (see Figs. 
2 and 3). The instrumentation con- 
sists of three distinct parts: (a) 
force measuring device, (b) displace- 
ment measuring device, and (c) 
camera for recording purposes. 
The base of the mount is bolted to 
the free end of a cantilever beam. 
Strain gages mounted upon this beam 
pick up instantaneous values of the 
load on the mount. The strain gages 
are connected through an a-c elec- 
tronic amplifier to the oscilloscope 
where the signal is visually displayed 
The velocity of the reciprocating 
platen is converted into an electrical 
signal by means of an electro-mag- 
netic velocity pick-up. The velocity 
signal is converted, by means of a 
phase shifter, to a displacement sig- 
nal which also is fed into the oscil- 
loscope and visually displayed. The 
signals, presented simultaneously on 
the oscilloscope, give the force-dis- 
placement diagram or hysteresis loop 
The fixture on which the cantilever 
beam is mounted, opposite the mount, 
is used to apply a static compressive 
force equal in magnitude to that 
caused by the static weight of the en- 
gine on the mount. 


SCHEMATIC OF INSTRUMENTATION 
USED ON FORD ENGINE MOUNT DYNAMIC TEST MACHINE 


ar wire 


FIG. 3 


The Sonntag machine itself also 
has facilities for applying a static 


force to the mount. In our case, this 
force is made equa! to the static shear 
force in the mount caused by the 
static weight of the engine. Super- 
imposed upon these static forces is 
a reversible dynamic force sufficient 
to give energy desired per cycle. 

One method of maintaining con- 
stant dynamic energy is by means of 
so-called “constant-dynamic-energy” 
curves superimposed upon the screen 
of the oscilloscope (refer again to 
Fig. 1). After the application of the 
required fixed static loads, a reversi- 
ble dynamic load is applied in suffi- 
cient magnitude to extend the hy- 
steresis loop, positioned around the 
static neutral point of the mount, 
from one constant - dynamic - energy 
curve to the other As the mount 
weakens during the progress of a 
test, the deflection wil! grow and the 
ends of the loop wil! move horizontally 
off the energy Constant- 
dynamic-energy is restored by reduc- 
ing the dynamic load a _ sufficient 
amount to return the loop ends to 
the energy curves 


curves 


When possible, 
load and deflection measurements may 
rather than 
and adjustments made 


be taken mechanically, 
electronically, 
to follow a predetermined load-deflec- 
tion relationship to maintain con- 
stant-dynamic-energy 


Interrelationship of Design, Lubrication and Metallurgy 
in Cam and Tappet Performance 


By E. B. Etchells, Chevrolet 
R. F. Thompson, G. H. Robinson and G. K. Malone 
Research Laboratories Div., General Motors 


0 be practical, bench test condi 
tions should not be too far re- 


moved from actua! cam and tappet 


operation, but should permit closer 
control of conditions than can be at- 
tained in an engine. The General 
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BENCH TEST CONDITIONS 


Type of Tappets Carburized stee! 
Alloy cast wor. flame hardened 


Type of Cam Alloy cast iron. flame hardened 

Tappet o%set Vig inch 

Direction of Rotation Same as in normal engine operation 

Mechanical lash 0.008 0.010 inch 

Lubricant Commercial 10W motor oils, diluted 1:1 with kerosene” 
Lubrication rate Two drops per second 

Cam Speed 1240 rpm** 


* The oils were diluted with kerosene to increase the severity of the test conditions. 


** Equivalent te 2480 engine rpm. 


TABLE | 


Schematic iliustration of test machine 
showing method of loading (cam shown 


: he threaded top plate. This The primary objective of this first 
at position of max. lift! 


spring in the same man- series of tests was to determine 
shimming the valve springs in whether or not the test machine could 
Motors Research Laboratories Divi- an engine. Since the tappet sample distinguish between two tappet mate- 
sion has developed such a test method, n this arrangement is a hydraulic rials with regard to scuffing tendency, 
and preliminary results have been tappet body operated as a mechani- wear, and sensitivity to type of lubri- 
encouraging cal tappet, there is some lash in the cant, in conformation with our engine 
The test machine consists, essen ystem. This is adjusted by turning test experience. 

of a tappet held against a ro the threaded washer, causing the A considerable number of engine 

ng cam by a spring loaded push push rod to move up or down with tests had established that: 
rod Strain gages attached to the respect tappet The constant 


tat 


1. Carburized steel tappets are 
more prone to scuffing failure than 
are alloy cast iron tappets. 


pus ‘ permit static measurement actors } “sts are summarized 
of loa with an estimated accuracy in Table 1 


per cent of the indicated load The variable of cam microstruc . 
Steel tappets are quite sensitive 


to type of lubricant. Addition of a 
zine dithiophosphate (zinc dioctyl- 
dithiophosphate) additive to the lub- 
ricating oil produces an appreciable 
improvement in performance of steel 
tappets 


cam is mounted on a shaft driven ture was controlled indirectly by us 

an electric motor, and an oil cup ng adjacent cams from the same 

supplies oil to the cam and tappet at camshaft for each group of tests. (As 

a controlled rate The cam samples was pointe it earlier, the micro- 

were obtained by cutting individual! structure of an alloy cast iron cam- 

from production camshafts and shaft appears to be either similar for 

ng to fit the drive shaft all the cams in a given shaft, or ; ‘ ; ; 

The method of loading the tappet varies uniformly from one end of the ae Alloy cast iron tappets wether 

shown schematically in Fig. 1. The shaft to the other. Adjacent cams, tively insensitive to type of lubri 

oad, which is applied by a high therefore, would be expected to have ‘°#"' 

trength coil spring, is adjusted by quite similar microstructures.) The test machine was evaluated by 

comparing the test results with this 
engine test experience. 


The results of a series of tests to 
determine scuffing tendencies are sum- 

sowr 
STEEL taPeers marized in Fig. 2. The oil used con- 
tained no zine dithiophosphate and 


@ + had shown poor results in engine 
OFT PHATE 


tests. These tests were conducted by 
running each cam and tappet set at 


FIG. 2 one load for ten minutes. If no 
m scuffing failure occurred, a new set 
Difference in scuf- of samples was assembled and run ten 


fing tendency of minutes at a higher load. As shown 
ALLOY CAST IRON TAPPETS steel ond alloy 


© -PL On iron tappets 


in the figure, there is a critical range 
of loads for this type of failure. Tap- 
pets operated below this range did 

not scuff, while those run above the 
> critical load scuffed in three to five 
200 soo 400 soo minutes after starting. The critica! 
COMTACT LOAD POUNDS range for stee!] is seen to be consider- 
ably lower than that of the alloy cast 
iron. The addition of 1 per cent of 
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a zine dithiophosphate additive to the 
oil, however, prevented scuffing of the 
steel tappets at loads considerably 


over the critical. Botn of these ob- 
servations are in good agreement 
with the engine test experience. 


Camshaft-Tappet Metallurgy in Ford 
Overhead Valve Engines 


By J. S. Laird and C. L. Stevens 
Ford Motor Co. 


| ype a long series of tests on 
tappets, it was concluded that 
high carbon concentration in the case 
was not desirable for the Ford V8 
engine; that a eutectoid case gave at 
least as good results as a higher car- 
bon case; and that the easiest way of 
making sure that no tappets with the 
solid cementite layer would be pro- 
duced, was to carburize only to a 
This was ac- 
complished by drastically reducing the 
input of both propane and ammonia, 
with temperatures remaining the 
same. This results in a case which, 
after quenching, is essentially Mar- 
tensitic. Field results with the Mar- 
tensitic tappets and as-cast camshafts 
have been entirely satisfactory. 


eutectoid composition. 


At this time, hardened iron tappets 
were tested in the V8 engine with the 
camshaft. This combination 
was not satisfactory. There was a high 
rate of wear of both tappets and cam 
On the other hand, the steel 
tappets, carburized and hardened to 
a Martensitic case, gave satisfactory 
wear with the as-cast camshaft in the 
six-cylinder engine as well as in the 
eight-cylinder engine. An adequate 
explanation of the apparently greater 


as-cast 


lobes. 


tolerance of the six-cylinder engine is 
still being developed. 


Break in Time None 


CONDITIONS 
Schedule 4 b 
Engine Speed. rom 1200 3600 
Engine Output Load 0 0 
Oil Temperature, °F 200 200 
Water Temperature, °F 180 180 
Lubricant Sheti X100 Shel! X100 
Sw 1952 Sw 1962 

Valve Spring Load 150% Std 1505 Std 
OPERATION 

Run 2 hours at svecified conditions. Shut down 1 hour 
during which time engine is cooled to 60°F. oii and 


F. water temperatures. Repeat cycle 


OURATION OF TEST 
When using 1200 rpm schedule. inspections of camshaft 


FIG. 1 
Accelerated test schedule 
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The combination of as-cast alloy 
camshaft and Martensitic tappet ap- 
pears to be little sensitive to varia- 
tions in oil. On the other hand, sur- 
face treatment of the camshaft must 
be carefully controlled. As noted, the 
camshafts are given a rigidly con- 
trolled phosphate treatment after 
complete machining. At assembly, 
the camshafts are carefully oiled, so 
that, when engines are started on the 
hot test, there is no possibility of 
even momentary dry contact between 
tappet and camshaft. Slight scuffing 


at this point can lead to failure. 


Continued development has led to 
incorporation of copper in the iron 


analysis. This diminishes the ten- 
dency to slight pitting shown when 
as-cast camshafts with still steeper 
lobes are run against Martensitic 


eutectoid steel tappets. The as-cast 
alloy camshaft is also being used with 
chilled iron tappets in a larger V8 
engine with excellent results. 

As cast, the camshafts present a 
good structure of acicular carbide in 
a matrix of fine pearlite, plus graph- 
ite. This structure, combining hard 
and soft materials, tends to adjust 
and heal over slight abrasions. If 
these camshafts are heat treated, the 
pearlite is converted to hard Marten 
site, which, once abraded, tends to cut 
and score to destruction. It is ob- 
that the of camshafts as 
east is desirable from a purely eco- 
nomic standpoint. They work well in 
the engines described, but it is not to 
be expected that they will work well 
in all engines. 


vious use 


Considerations Affecting Life of Automotive 
Camshafts and Tappets 


By M. F. Garwood, D. R. Kinker, and J. J. Manganello 
Chrysler Corp. 


CONCLUSIONS 


show 


oe and road test results 
that cam-tappet distress occurs 


most frequently between 5000 and 


take several forms: scuff, fatigue, 
smooth wear, and “oil” fatigue. 


A test 


procedure was developed 
10,000 miles of operation and may (see Fig. 1) which satisfactorily re- 
CASE FACE 
DEPTH HARDNESS FACE 
STEELS TREATMENT INCHES Rc’ COATING RESULTS 
Nitralioy Type 1350 Nitrided 12 hours 015 60 68 Electrofiim Increased scuft 
ag 
Graphitic Stee! Induction Hardened 080 58 63 Cadmium plate increased scuff 
or Lubrite 
51410 Stainiess Unknown 61 62 Electrofiim Increased scufl 
SAE 5120 Gas carburized at 060 57 8 Electrofiim of Increased scuff 


Lubrite 


SAE 1137 Gas carburized at 
1700 °F. oi! quenched, 
tempered at 350 F 
CAST |RONS 
Peartitic Malleable Induction hardened 
Acicular As cast 


Hardenable Alloy Furnace hardened at 
1850 °F, off quenched 
temoered at 350 “F 

Hardenabie Alloy Induction hardened 

Chrome Vanadium Chil! 

Chrome -Moly Chil! 


Chrome -Moty Chi! Stress relieved 
Standard Chili Stress releved 
Standard Shot peened 

Standard Cri! Reduced grinding teed 
HARD FA ING 

Cotmenoy Puddied 


080 61 64 Electrofim Increased scuff 
Lutrite 
060 Electrofiim No 
260 BHM = Cadmium increased 
atigue 
55 60 Lubrite Decreased fatigue 
080 55 60 Lubrite Decreased fatigue 
and 
Steam treated No change 
6! Steam treated increased fatigue 
Steam treated No change 
Steam treated We change 
Cadmium Increased fatigue 
Steam treated change 
O10 015 Increased scuff 


Teppet Body Moterials 


i! 
‘ 
< 
> 
5 
and tappets were made after exch 40 hours of running AN ea 
60 hours total time. With the 3600 rpm schedule, Sen at 
inspections were made after 6 hours running 9 hours Sea tee 02 
total time 


TAPPET COATINGS RESULTS 
Steam Treated Chilled Cast iron Decreased ecu" 
Lubrite Coated Hardenatie Cast iron Decreased wut 


Unceates Hardenabie Cast iron Stightly cecreared 


Cadruum Plated Hardenabie Cast ror Decreased 
Cectrofiimed Hardenabie Cast iron Slightly decreased 


Steam treated Mardenabie Cast iror Increased fatigue 
and slightly 
decreased scuf 
CAMSHAFT COATINGS RESULTS 
Uncoated Decreased 
Brass Plated Decreased 
Crrome Plated Decreased scu® 


Cooper Plated 


Decreased scut 


FIG. 3 


Effects of coating on camshafts and 
teppets 


produced al] forms of distr« 


greatly reduced time Thus it wa 
possible to evaluate al! variablk or 
an accelerated basis 

Increased lubrication showed nn 
appreciable improvement in failure 
tendency Both pre-assembily lubt ‘ 


engine operation were evaluated 


(am lobe surface finish was found 
t ¢ a very significant factor influ 
‘ ng the cam scuffing tendency 
Tests have shown the optimum range 
to 10/20 micro-inche Surface fin- 
hes below 10 micro-inches proved to 
be le desirable 
\ full contact” cam-tappet geon 
etry Mr tially howed promising re 
il nowever, more extensive testing 
revealed a tendency for tappet non 
rotation and fatigus Thi desig 
red a flat-face tappet having 
eitner a hy perbo < mxiy contour or 
eased tappet bore earance 
pr de atisfactory aligning chara 


Higher hardness cast iron cam 


Camshaft and tappet face coatin 


ind to have only relative 


siigt effect am-tappet distress 
Ar neoated camshaft combined wit! 
either a steam treated chilled a 


on and additional lubrication during 


ron tappet or a lubrite coated hard- 
enable cast iron tappet provided the 
best performance (see Fig. 3). 
Lubricant additives were found to 
be a very significant factor in the 
tudy of cam-tappet distress, particu- 
larly when chilled cast iron tappety 
are employed. Certain additives were 
determined to be the cause of either 
high wear or corrosion fatigue. Hard- 
enable cast iron tappets were af- 
fected very little by oil additives. 
Optimum performance of harden- 


Automobile Body Loads 


able cast iron tappet material was 
obtained when a hardness range of 
302/341 Brinell was maintained on 
the face end in the as-cast condition. 
A lower hardness had increased fa- 
tigue and wear tendency, while a 
higher hardness had increased scuff- 
ing tendency. A specific micro-strue- 
ture range was also found to be nec- 
essary for satisfactory performance. 
Both furnace and induction harden- 
ing procedures were satisfactorily 
employed. 


By Philip O. Johnson 


“ViGureE 1 shows beaming stiffness 
k data obtained from three com- 
etitive high production cars of ap- 

sximately the same wheelbase. The 
lata was obtained from different 
yurces and is not identified by car in 
the graph. The three periods shown 
represent the years in which basic 
model changes were made to the 

“lies. The short solid bars repre- 
ent the chassis frame stiffness. The 

ger open bars show the stiffness of 


COMPLETE Cana 
*« 


FIG. 1 


Beaming stiffness for three high pro- 
duction cars for the last three basic 
body mode! change years 


1955 


1952-53 

FIG. 3 
Tots! glass area for three different 


high production cers for the last 
three body model change yeors 


Fisher Body. Div., General Motors Corp. 


the complete cars. The slight change 
in stiffness from year to year cannot 


be assumed to be either an improve- 
ment or loss in body efficiency. 
Changes or improvements in sus- 
pensions, or in the type and number 
of shims used between the body and 
chassis frame, can make some change 
in complete car stiffness desirable 
or totally acceptable. The chart 
clearly shows that the body accounts 
(Turn to page 102, please) 


ONLY GED 
COMPLETE 

3s 
zo 
fe 

~ 
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FIG. 2 


Torsional stiffness for three high 
production cors for the last three 
besic model change yeors 


HEIGHT INCHES 


car 


x 
1952-35 


FIG. 4 


Tote! car height for three different 
high production cars for the last 
three body model change yeors 


MODEL YEAR-19 49 
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we 
te 
haft material provided nereased 
ear tance and decreased fatig 
fe tendency t did not affect the scuff 
te lency. Stee ‘ hatt had a hig 
‘ ance ti year and atigue The 2 
f hardenabi« ast ron tappet | | 
3 material in place of chilled cast ir = 
a ma nprovement and of 5 
ered the greatest enefit of an — 
; hange considered (see Fig. 2). Ir « | 
creased re tance to fatigue iffing, 
4 
and ibricant additive effect wa | 
demo trated he hardenabl ast 
or ma z 
we 


POWER DIVIDER 


3-SPEED GEARING 


BOLT-ON 


TEER 
AXLE PERCHES 


RADIUS RODS 


WALKING 
BEAM SPRINGS 


ROCKER-TYPE 
TRUNNION 


MATCHING 
STANDARD AXLES 


Dual-Axle Drive Unit Has Unique Suspension 


NEW dual-axle drive unit, developed by Truckstell 

Mfg. Co. for tandem axle six-wheelers, is a 
combination of Truckstell’s three-speed power divider 
and a new suspension. 

The suspension provides three features as follow: 
First, it requires no lubrication—ever. A second fea- 
ture is constant alignment of driving axles. Auto- 
matic tire tracking is accomplished by specially-de- 
signed spring housing beams, steering torque rods 
and rubber bushed radius rods which align all driving 
wheels on the straightaway, and guide and control 
them on curves and contours. The third feature of 


Rapidly Changing Requirements 


for Tool and Die Makers 


= rapidly changing requirements 
for tool and die making, brought 
on by the fast strides of automation, 
preoccupied the thoughts of trustees 
of the National Tool & Die Manufac- 
turers Association at its winter meet- 
ing in Los Angeles. 

How to obtain the more accurate 
equipment and how to train a suf- 
ficient reservoir of highly skilled 


manpower 


of Los Angeles. 

“Automation, 
about 
industries 
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automatic 
in the 
said, “poses the greatest challenge in 


necessary 
the special automation tooling, was 
keynoted by Harold G. Murdock, sec- 
retary of the NTDMA and vice-presi- an 
dent of Arrowsmith Tool & Die Corp., 


which 
factories 


near 


the new unit is a new spring arrangement. Spring 
leaves in the unit are encased in a closed spring hous- 
ing box and carried in upper and lower stages 

Under light loads only the top stage is used, elimi- 
nating the hard with trucks running empty. 
When the truck is fully loaded both stages come into 
play, supplying a support of 36,000 Ib tandem axle 
rating. Spring leaves are not bolted or bound together 
in any way but held in the spring 
housing. 

The new unit is now available for installation on 


new or used chassis of all makes. 


ride 


are place by 


the history of our industry.” He urged 
that financial and Government leaders 
familiarize themselves, “as neve: 
fore,” 


contract tool and die industry 


be- 
with the important role of the 
“We 
accurate 
meet automation’s 


shop owners need more 


for producing equipment to 
for precision in ten-thou- 
and hundred-thousandths of 
inch,” he said. “Machine tools to 
produce such accuracies cost two to 
three times what they cost 10 years 
ago. As 


not finance 


de- 
mands 


sandths 


small businessmen we 
the this 
the way. In 
to page 112, please) 


will bring can- 


for many purchase of 


future,” he equipment in normal 


Tu rn 


— 
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| 
| 
iy 
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\ 
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Miles of Conveyors . . . at Packard 


Outline Conveyor Systems 
Packard Connor Plant 


CONVEYOR 
Function TYPE 


Knuckle Arm Conveyor Overhead 


Frt Suspension Assert y Stat Conveyor with Fixtures 
Conveyor 


Rear Conveyor Stat Conveyors with Fixtures. 
Crain 


Rear Axte & Fri. Suspension Overhead Monorai! 


Detivery Conveyor 
Frame Assembly Conveyor Over & Under 
Chassis Assembiy Conveyor Overhead Monor ai! 
Tire & Whee! Delivery Conveyor Overhead Monerai! 
Twe Detivery Conveyer Overhead Menor 
Whee! Delivery Conveyor Overhead Monorai/ 


Whee & Tire Assembly Conveyor Rotier Conveyor & Special 
Fixtures 


Engine & Transmmesion Storage Rotter Conveyor Non-Powered 
Conveyor 


Moter Dress Up Conveyor Overhead Menor 


Instrument Pane! Aseemtly Stat Conveyor with Fixtures 
Conveyor 


Final Assembly Line Stab Conveyor 


Mechanical & Electrical Repair Single Strand Siab Conveyor 
Conveyor 


Deer Pane! & Garnieh Moulding Single Strand Siab Conveyor 242 
Installation Conveyor U Turn 


Door Pane! Assermply Conveyor Single Strand Siat Conveyor 60 
Paint Regaw Conveyors 2 Singie Strand Siab Conveyor ea am 
Final Dress Up Conveyor Singte Strand Siab Conveyor 26 


Trimmed Body Storage Floor Type Chain Conveyor, each ™ 378 
Conveyor 3 


Front End Assemb/y Conveyor Fleer Type Chain Conveyor with 187 
Assembly Bucks 
Merry-Go- Round 


Rachator Assembly Conve yor Rotter Conveyor Non-Powered 
Gritie Assembly Conveyor Stat Conveyor with Fixtures 
Burwer Assembiy Conveyor Stat Conveyor with Fixtures 
Gas Tank Delivery Conveyor Overhead Monoray! 

Frt. End Delivery Conveyor Overhead Menora:! 
Bumper Detivery Conveyor Overhead Menera! 

Delivery Conveyor Overhead Menora:! 

Trim Line Floor Chain Conveyor 

Bedy Truck Return Conveyor Overhead Menora:! 

Body in- White Conveyor Fleer Crain Conveyor 
Body-in- White Rega Line Floor Crain Conve yor 
Body-lin-White Storage Line Floar Chain Conveyor 


Deer & Trunk Lid Detivery Overnead Menera:! 
Conveyor 


Body Side Assembly Conveyor Fioor Chaim Conveyor with 
Fistures Merry-Go-Round 


Quarter Pane! Floor Crain Conveyor «ith 
Conveyor Merry -Go Reund 


Quarter Pane! Detrvery Conveyor Overhead Monera:' 
Mood Metal Finesn C y C. 


. . Automate Assembly Operations 


ORE than 5% miles of conveyor systems of various By 
kinds serve the many functions of raw materials 
and component delivery, sub-assembly, painting, Joseph 


a final assembly, etc., in Packard’s new Connor plant. Ac- G i li 


quired early last year from Briggs, the plant was cleared, 
planned, and equipped to serve the major functions of body 
fabrication; paint and trim; and final car assembly. For 
the anticipated volume of production, it represents one of 
the most advanced assembly plants of its kind. 

The conveyor systems, mentioned above, are designed to Outline Conveyor Systems 
mechanize practically all operations. The table reproduced Packard Connor Plant 
here, is an outline of the 62 major conveyor systems found 
in the plant. Among these is a group of five merry-go-round 


CONVEYOR LENGTH 
floor conveyors for the assembly of front ends; welding lines (Punstion TYPE x 
for body side and quarter panel assemblies; fender metal 
finish, and fender and hood paint. Fender Metal Finish Conveyor Floor Chain Conveyor with 120 


Since no stamping work is done in this plant, the sheet 


metal stampings are procured from outside vendors, as well Sint Conveyor 
as the Packard press shop, and are delivered and stored in 
Garnish Mouiding Metal Finish Overhead Monorai! 166 


a bay near the initial sub-assembly area. Major sub- - 
assemblies are prepared on the merry-go-round lines and 


other assembly conveyors, and are delivered later to the 

group of five body framing fixtures for preparatory welding. Front & Rear Cushion Assembly Siat Conveyor with Mould Boards 100 
(Continued next page) 

Frt. Back Assembly Conveyor Beit Conveyor 7 


TOP— Rear Back Clipper & Packard Siat Conveyor with Mould Boards 110 
Portion of merry-go-round conveyor for assembly of front end Cushions A y Convey 
sheet metal. 
Soring & Frame Asserntly Overhead M. 20 
IMMEDIATE LEFT— Delivery Conveyor 
View of large Multi-Hydromatic muitiple-spot welder used for Gover Bet 
welding front and rear underbody sections into an integral unit. 
This machine is one of three required for completing the welding Seat & Cushion Delivery Overhead Monorati 638 
on underbody sections. Conveyor 
LOWER LEFT— Instrument Pane! & Garnish Overhead Monors | 2376 
The various body sub-assemblies come together in one of the Moulding Paint & Delivery 
massive framing fixtures, such as this one, where they are joined Conveyer 
into an integral structure ready for final welding operations on Sheet Metal Parts Paint & Overhead Monorail 1994 
the line. Delivery Conveyor 
BOTTOM— Painted Fender & Hood Delivery Cross Bar Conveyor 198 
Rounding the curve and on the way to body-in-white metal finish Conveyor 
operations, bodies taken from the framing jigs undergo numerous 
detail welding operations in this area. Coty 
Body Delivery to Paint Conveyor Floor Chain Conveyor 144 


Repaint Conveyor Floor Chain Conveyor 144 

Repair Paint Oven Conveyors 2. Floor Chain Conveyor, each 6 

Polish Conveyor Floor Chain Conveyor 1s 

Parnted Body Storage Floor Chain Conveyor, each 192 
Conveyors 2 


Fender & Hood Paint Conveyor Fleer Chain Conveyor with 640 
Fixtures Merry-Go-Round | 


Body Storage Conveyor Fleer Crain Conveyor Mui 
Bonderite 


Total Conveyor Footage 79.916 
Total Conveyor Mileage 


Ais 
eyor 
. 
ve 


RIGHT— 


Something new has been added with 
the advent of tubeless tires. Wheels 
and tires are seen moving on the 
power-driven conveyor, the tire be- 
ing rolled in place automatically as 
i? enters the fixture directly to the 
right of the operator. The next sta- 
tion to the right is where the tire 
is sealed by the cylindrical fixture 
ef the top and given a slug of high 
pressure air sufficient te partially 
inflate it. Tires then enter the cir- 
cular fixture in the background 
where an air hose is attached to the 
valve to complete inflation during 
@ revolution of the big wheel. 


LOWER RIGHT— 


This is where wheel and tire assem- 
blies feed by automation to both 
sides of the cor assembly line. Look- 
ing overhead, the assemblies come 
in on the conveyor from the left, 
move over the platform seen at this 
point. Wheels intended for the right 
side of the chassis are disengaged 
from the hook and drop down the 
chute in the foreground. Wheels for 
the left side remain on their hooks, 
continue on the conveyor to the ex- 
treme right, then turn ond release 
their load to the chute on the oppo- 
site side. 


As bodies leave the framing 
fixtures, they are securely at- 


tached to dollies and proceed on 
the floor conveyor for final spot 
welding operations, arc weld- 
ing, leading joints, etc., for the 
start of the extensive body-in 
white cycle 


The entire body cleaning, 


Bonderizing, and painting opera- 
tion is handled on the second 
floor, using the same equipment 
formerly employed in finishing 
Packard bodies. Even here, the 


conveyor systems and mechanical 


handling in general were com- 
pletely revised and modernized 

Initial frame assembly is handled on an over-and- 
under conveyor line, shifting to an overhead conveyor 
line for the chassis An interest- 
ing sidelight is found in layout of this conveyor line. 


At the terminal end of chassis assembly, the conveyor 


assembly operation. 


moves upward to the mezzanine floor, makes a 90-deg 
turn, and descends to the main floor to meet the start 
of the final assembly line. 

With the adoption of tubeless tires, wheel and tire 
assembly has been given special treatment, involving 
some noteworthy applications of automation. As il- 
lustrated, the entire operation is handled within a 
compact area to which are delivered the wheels and 
tires. Wheels as received from the vendor are painted 
and baked within the area, and delivered to the as- 


64 


sembly station. Here the wheels are transferred to 
a gravity roller conveyor. Tires, in turn, come in on 
the overhead conveyor, are automatically removed 
from the conveyor hook and permitted to roll down 


a chute against a stop. The operator then lays the 
tire over a wheel on the gravity roller conveyor. 

As the wheel and tire moves on the conveyor it en- 
ters an automatically operated fixture that rolls the 
tire into place; proceeds to the next station where a 
shot of high pressure air is forced into the tire to 
open it within the rim; and finally the wheel and tire 
assembly enters a large, spoked revoiving fixture. At 
this point an operator attaches an air line to the tire 
valve so as to inflate the tire within a revolution of 

(Turn to page 100, please 
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AUTOMATION 
NEWS REPORT 


AUTOMATIC CONTROLS 
PRODUCTION—VEHICLES— AIRCRAFT 


By Paul Kennedy 


WORKER SHORTAGE? 


Automation should help to make up an anticipated 
shortage of workers in the future. Speakers in various 
fields are presenting the lessons to be learned from 
employment-consumption records of the past, more 
clearly perhaps than ever before. They also are pointing 
to the cold statistics of estimated future population 
growth; the number of available workers is bound to 
fall behind this nation’s demand for goods and services. 

Employment at Ford Motor Co. has increased by 
50,000 since World War II, and during the same time 
Ford spent $1.5 billion on capitol improvements, much 
for automation equipment. R. H. Sullivan, Ford vice- 
president and group executive, recently cited the low 
birth rate of the 1930's as signaling a work force of 
the next few years not much larger than it is today, 
with a high birth rate of the past eight or ten years 
meaning a sharply increased demand for goods. John J. 
Rudolf, supervisor for automation for Minneapolis- 
Honeywell Regulator Co., says that in 10 years this 
country will be consuming at double the present rate 
with only 11 per cent more workers. 

With the rapid growth in automation in the auto- 
mobile industry in the past 14 years, employment has 
doubled. Benjamin F. Fairless, chairman of the U. S. 
Steel Co., pointed this out recently and added that if 
technological progress in the industry had stopped in 
1908, it would cost $65,000 to build a car today at 
present wages. 


THE NEW-TYPE WORKER 


Ability to learn will replace ability to do, as the 
standard for continued employment in the automated 
factory. So spoke G. B. Baldwin and G. P. Shultz of 
Massachusetts Institute of Technology at the recent 
annual meeting of the Industrial Relations Research 
Association in Detroit. Training will be a major prob- 
lem, they said. “Mechanization may have created many 
dull and routine jobs; automation promises to cut out 
just this kind of job and to create others of higher 
skill.” Automation will require broader thinking about 
job classifications and seniority units, they concluded. 


MORE DECENTRALIZATION 


One might think that automation of manufacturing 
and record-keeping would lead back to centralization. 
But automation should improve the opportunities to 
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decentralize, for the usual reasons—such as to develop 
executives and provide them profit motivation, or to 
locate in market areas. So said D. G. Mitchell, president 
of Sylvania Electric Products, and T. F. Bradshaw, 
partner in Cresap, McCormick & Paget, at a recent 
conference on electronic business machines sponsored 
by the American Management Association. Office 
automation, they explained, will provide more useful 
data more quickly, so that local managers can keep 
pace with the more automatic factories in their plan- 
ning and coordination. 


SENSITIVE GOVERNOR 


Accurate control of engine-driven generators is the 
claim for a signal sensing device from Westinghouse 
Electric Co. developed with the Army Corps of Engi- 
neers. It uses a magnetic amplifier. 

Transistors are used in place of vacuum tubes in a 
digital computer designed by Bell Telephone Labora- 
tories for aircraft. Requiring only 100 watts of power 
to operate, its 11,000 germanium diodes will eventually 
be contained in a three-cu-ft package. 

A rival to the transistor and magnetic core is the 
Magnister, developed by Potter Instrument Co. These 
small saturable reactors will be available for automatic 
control uses as components and as complete packaged 
systems. 

Centralized control for turning on up to forty ma- 
chines or factory services was demonstrated by Inter- 
national Business Machines recently. 


(Turn to page 96, please ) 


BEARING CONTROLLED BY TAPE 


A standard four-spindle Ex-Cell-O boring machine was 
modified with built-in servos to respond to punched plastic 
tape. Hydraulic cross slide feed and rotation of fixture 
are controlled in increments of 0.0001 in. and 0.01 deg. 
Adapter rings on fixture accept verious geer plates for 
precision geer trains, boring several shaft holes. Tooling 
and setup costs on medium runs ore lower than for piercing 
or drill reem jigs, to Minneopolis-Honeywell's 
Aeronastical Div. Operator is punching hole coordinates 
and feed instructions, and loop will be run in “reader” de- 

vice above manual control knobs in control cabinet. 
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trucks announced by 
GM‘ Truck and 


Coach Division of Gen- 


1955 line of 


eral Motors Corp see 

Al, March 15, page 76 

includes 128 models of which 74 are entirely new. The 
new line covers the field from half-ton pickups to five- 
ton tractors. 

With the introduction of two V-8 engines—155 hp 
for light- and medium-duty; 175 hp for medium- and 
heavy-duty vehicles—GMC presents a complete line of 
44 standard models powered by V-8’s. 

In addition, all six-cylinder engines have been in- 
creased in horsepower: the 248 from 125 to 130: 270 
from 137 to 140; 302 from 145 to 155; 360 from 155 
to 170; 426 from 177 to 190; the 503 from 200 to 225. 

The familiar 6-71 Diesel engine now is available in 
two versions. The standard 6-71, Series 900, equipped 
with 70 mm injectors and governed at 2300 rpm, has 
had its rating upped from 225 to 230 hp, and weighs 
115 ib less. The Series 800, rated 175-180 hp, also 
weighs 115 lb less through the use of aluminum weight 
savers in the following parts: flywheel housing, blower 
inlet, oil cooler housing, engine end plates, crank shaft 
cover, and balance weight cover. The latter engine is 
introduced in two new C-O-E series—DF860-67 and 
DF W820-67—with both mechanical and Hydra-Matic 
transmissions. Compression ratio of all GMC Diesels 
has been upped to 18 to 1 

Added feature of the light-weight Diesel is the 
adoption of a Lipe two-plate 14-in. clutch to meet the 
demand for increased torque carrying ability coupled 
with savings resulting from reduced clutch replace- 
ment expense. In addition to the Diesel, three other 
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Dual - purpose 
Model 350 truck 
thet combines the 
advantages of 
cab - over - engine 
and conventional 
units. It hos a 
bumper -to-back- 
of cab length of 
only 90 in. Thir- 
ty-two of these 
besic dual - pur- 
pose models are 
available in all 
weight classes. 


GMCs Expanded Truck Line 


engines will be equipped with this same rugged clutch. 

The major advantages of C-O-E and conventional 
trucks are said to be combined in a new line of 
vehicles, designated as the “dual-purpose” line. The 
32 models in the light-, medium-, and heavy-duty 
classifications are claimed to have the maneuverability 
of C-O-E’s along with easy cab and engine accessibil- 
ity and lower step heights of conventional vehicles. 
All models in this group, except the 550 and 650 
Series, have ah 89-in. BBC dimension, while the 550 
and 650’s are 96 in. BBC. 

Short wheelbases of these models reduce turning 
radius, while the short BBC length permits the use of 
35-ft square-nosed trailers without exceeding legal 
length limitations. Considerably lighter in weight 
than C-O-E’s, these models have setback front axles, 
shifting more weight to the front axle, thus increas- 
ing the payload that may be carried over the rear axle. 

GMC also offers a so-called “fleet” series, light duty 
truck, a lower-priced economy model that has all the 
basic features of the “standard” and “deluxe” in the 
range of half-ton to one-ton. Chief difference is in 
the elimination of many trim and appearance items, 
offer of only a single color and trim scheme, etc. 

A new suburban pickup, available in the Series 101 
and 101-8 deluxe series, has the same basic dimensions 
as the standard pickup body. However, reinforced 
plastic body outer side panels, which extend from the 
back of the cab to the rear bumper, are used to replace 
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Two New V-8 Engines Among Features of New Trucks 
Which Blanket the Field from Half-Ton Pickups to Five- 


Ton Tractors 


GMC VALVE-IN-HEAD V-8 ENGINES 


CONDENSED SPECIFICATIONS 


the former pickup body fenders and short steps. 

The two new V-8’s represent the most advanced type 
of valve-in-head, high compression, high performance 
design in the field today, beth operating on regular 
grade fuels. The 288 engine is distinctive in design, 
featuring ball-pivot type rocker arms of pressed steel, 
dispensing with the usual rocker arm shaft and its 
supports. The valve train is actuated from the cam- 
shaft through hydraulic valve lifters. Other features 
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This drawing shows how the new 
ventilating system in the ail-new 
GMC trucks circulates fresh air 
comfortably throughout the entire 
cob. As the arrows indicate, air 
enters through a louvered opening, 
flows into a plenum chamber which 
channels it to both sides of the cab, 
and enters the cab along the right 
and left interior cow! panels near 
the floor. This provides an even dis- 
tribution of fresh air in the cab. 


are: completely machined com- 
bustion chambers; 100 per cent 
balanced crankshaft; full flow 
oil filter; oil bath air cleaner; 
dual air inlet crankcase ventila- 
tion; full pressure lubrication; 
chrome plated top rings. Ex- 
haust valve rotators are stand- 
ard on models 350 through 410. 
The carburetor is a _ 1'4-in. 
Zenith-Stromberg duplex down- 
draft, fixed adjustment plain 
tube type. A velocity type gov- 
ernor is standard on models 350 
through 410; optional on 100 
through 340. A 7%4-cu ft air 
compressor is available when 
specified; as is a power steering 
pump when power steering is 
specified. 

The 324 V-8 is of character- 
istic GM single rocker shaft de- 
sign, featuring hydraulic valve 
lifters, full flow oil filter, oil 


Mode! 288 bath air cleaner, full pressure 
lubrication, chrome plated top 
Bore (in. rings. Exhaust valve rotators 
Stroke (in. 3% 376 are standard. This engine is 
Displacement cu in. 287.2 324.3 fitted with a 144-in. Holley du- 
Compression Ratio 7.4101 7.5 to 1 
teristic built-in centri-vac gov- 
Grose (man. 155 @ 4608 cpm 175 @ 3800 rpm ernor attachment for controlling 
Bhp Gross governed 149 @ 3600 rpm 173 @ 3600 rpm engine speed. 
Bhp Net governed 138 @ 3600 rpm 158 @ 3600 rpm The six-cylinder 248 engine is 
Torque (Ih ft) Gross max. 246 @ 2200-2600 rpm 305 @ 1800-2200 rpm unchanged in cuipat when usap 
in the 100 through 250 series 
Torque Net max. 237 @ 2200-2400 rpm 295 @ 1800 rpm 


models; but is upped to 130 
gross hp when used in the 300- 
350 series models. Net horse- 
power in the latter applications 
is upped to 120. Power increase is effected by using 
a larger intake manifold and a new 114-in. carburetor. 

On the 302 engine gross horsepower has been in- 
creased to 155, net horsepower to 138. Compression 
ratio is increased from 7.2 to 7.5 to 1. A new camshaft 
permits exhaust valves to open earlier and close later, 
assuring more complete removal of exhaust gases. The 
combustion chamber has been redesigned to improve 
(Turn to page 72, please) 
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DKW military vehicie hes unorthodox 
three-cylinder two-stroke leaf springs at 
the front and rear. 


HREE German automotive manufacturers, 
Porsche, Auto-Union, and Goliath, have 
developed light 4x4 personnel carriers in 
anticipation of the requirements of the future 


army of Western Germany. For several years 
ix4 versions of standard trucks have been pro- 
duced by Daimler-Benz, Henschel, Magirus, and 
MAN. The new light vehicles differ from both the 
jeep and its post-war replicas designed by French, 
British and Italian firms in following the un- 
orthodox trends typical of contemporary light 
passenger cars of German manufacture. 

The Porsche is, of course, a product of the 
development firm carrying the same name and 
which has added an actual production depart- 


Porsche rear-engined 414 has frameless construction, high body ment for the manufacture of the rear-engined 
side members, short wheelbase. 


sports car. Earlier military vehicles developed by 
Porsche include the Volkswagen army-type four- 
seater and the amphibian version of the same 


vehicle. The new Porsche type 597 4x4 uses the 
92 cu in. engine of the sports coupe and is fitted 
with modified Volkswagen-type front and rear 
axle assemblies. Frameless construction with a 
stressed-skin type open four-passenger body is 
employed 

The horizontally-opposed four cylinder engine 
is a development of the Volkswagen power unit, 


” but inclined valves, light alloy push rods and a ° 
light alloy crankcase with a crankshaft running 
in roller bearings are now used. Maximum output 
RES is 49 hp at approximately 4000 rpm and torque 
is 75 lb ft at 2300 rpm. The engine is air cooled 
“aS - and mounted behind the rear axle. 


Square-ce? treat of wilh epere w of A five speed transmission is used, first being 
fuel tank. an emergency ratio and second to fifth being 
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Rear drive unit of Porsche has swing axles and bevel gear 
drive. Assembly is fixed to the body structure by bolts. 


by German Firms 


synchronized by the Porsche synchronizing sleeve. 
Front wheel drive is available at all road speeds. Road 
clearance is increased to 16 in. by driving the rear 
wheels through bevel gears located in the hubs. There 
is a self-locking differential in the rear wheel drive. 

All four wheels are independently sprung by trans- 
verse torsion bars. The rear wheels are located by 
swing axles and resilient radius arms; the front wheels 
are suspended by twin longitudinal crank levers. The 
open four-passenger body has no doors, and access is 
possible over the sides. In accordance with NATO 
specifications, 24 volt electrical equipment is used. 
The vehicle has a weight of approximately 1900 Ib. 

The DKW 4x4 is produced by Auto-Union, a firm 
which has been recreated after the war. This army 
vehicle is based on the three 
cylinder DKW Sonderklasse and 
possesses an enlarged 60 cu in. 
engine working on the _ two- 
stroke principle. The power unit 
is mounted in front and nor- 
mally drives the front wheels 
only. Rear wheel drive is avail- 
able for off-the-road work. A box 
girder frame is employed and 
transverse leaf springs are used 
front and rear, the front wheels 
being suspended individually. An 
auxiliary transmission with two 
speeds can be used in connection 
with the standard four-speed 
gear box, giving eight forward 
ratios in all. Output of the en- 
gine is approximately 40 hp. 

The Goliath 4x4 is an adapta- 
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Golieth 414 chassis is developed from small passenger vehicle. 


The Goliath 4x4 vehicle is powered by a two-stroke, two- 
cylinder engine with Bosch fuel injection equipment. 


tion of a two-stroke, front wheel drive passenger light 
car. This is the lightest and possibly the least powerful 
of the three vehicles, although off-the-road perform- 
ance is not greatly different. The engine is a two- 
cylinder, two-stroke power unit enlarged to approxi- 


mately 55 cu in. and developing 37 hp. Bosch fuel 

injection is used as in the civilian version of this 

engine, and a separate lubrication system replaces the 

gasoline-oil mixture employed in the DKW engine. For 

road work the front wheels only are driven, but rear 
(Turn to page 112, please) 
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Fig. 1—Diagraom of Robert Bosch injection equipment for four-stroke gasoline engines 


Fig. 2—Assembly of the 


0 


New Injection System 
For Four-Stroke Gasoline Engines 


mixture and associated 
ports 


NEW gasoline injection system for 4-stroke 
engines has been brought out recently by 
Robert Bosch G.m.b.H. of Stuttgart, Ger- 
many. Among the features claimed for the new 
equipment are: more uniform fuel distribution 
resulting in higher output and lower fuel con- 
sumption; easier starting because fuel cannot 
settle in the intake system but is injected di- 
rectly into the combustion chamber; quicker 
response to throttle; and more liberal choice of 
fuel. 

Arrangement of the Bosch equipment for four- 
stroke gasoline engines is shown in Fig. 1. It 
consists of the injection pump with mixture 
regulator and fuel feed pump, the injection 
valves (nozzles), the fuel filter and the acces- 
sories (overflow valve, non-return valve, connect- 
ing parts and piping 
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Fig. 3—Sectional view of fuel in- 
jection pump and fuel feed 
pump: Insert at right shows 
close-up of components in circle 


Fig. 5—Venturi control unit of gasoline injection engine 


The mixture regulator incorporates: the diaphragm unit 
with air-pressure temperature feeler and mounted on the 
pump, and the venturi control unit built into the intake pipe 
line of the engine in place of the carburetor. A flexible hose 
connects diaphragm unit and venturi control unit whose 
butterfly valve is connected with the accelerator pedal, as 
shown in Fig. 2. 

Fuel is forced into the combustion chamber of the engine 
by the injection pump in an accurate quantity as determined 
by position of the butterfly valve, correctly atomized so as to 
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. 4—Sectional views of the delivery valve: Valve 
ot left is closed; valve af right is open 


cool the cylinder by evaporation, and in a 
completely uniform amount for each cylinder. 

The fuel injection pump (Fig. 3) has as 
many pump elements as the engine has 
cylinders. Each pump element is a single- 
acting plunger pump with invariable stroke. 
It consists of plunger and barrel. The 
plunger is fitted into the barrel with such a 
degree of accuracy that, in conjunction with 
the oil block, it remains completely tight, 
even at very high pressures and low speeds. 
The top of the plunger jacket is milled out 
along a helical line; the edge thereby formed 
is, for the sake of simplicity, referred to as 
the “slanting” control edge. The pump 
plunger has a feed hole connecting the suc- 
tion chamber in the pump housing with the 
pressure chamber in the pump barrel. The 
suction chamber is connected with the fuel 
tank via feed pipe, filter and fuel feed pump. 
The pump plungers are driven by the built- 
in eccentric shaft through the requisite 
roller tappets and returned on the suction 
stroke by springs. Each pump barrel is 
sealed off by a spring-loaded pressure valve 
from which the pressure pipe leads to the 
requisite injection valve. 

In the suction stroke, the fuel is drawn 
by the pump plunger from the suction cham- 
ber through the feed hole into the pump 
barrel and forced during the compression 
stroke into the pressure pipe as soon as the 
slanting upper control edge has passed the 
feed hole. Delivery ceases as soon as the 
continuing plunger releases the feed hole 
again for it is from this moment that the 
compression chamber is again connected with 

(Turn to page 108, please) 
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GMC's Expanded Truck Line 


(Continued from page 67) 


efficiency. Refinements have been ef 
fected in the carburetor to provide 
for a greater flow of air as well as 
io increase durability. 

Output of the 360 engine has been 
and 151 net hp 
This has been effected by increasing 


compression ratio to 7.0 to 1, and re- 


upped to 170 gross, 


designing the cylinder head and com- 
Dbustion chamber 

Gross horsepower of the 426 engine 
has been stepped up to 190 at 3200 
rpm; net to 164 hp. This results from 
an increase in compression ratio to 
6.85 to 1, and adoption of a new cam- 
haft with higher lift cam 

Soth the 360 and 426 engines use a 
V-beaded type air horn to permit 
of the 


feature the 


ready servicing and removal 
air cleaner engine 


new Clearomatic type piston witn 


teel insert cast in place, reducing 


piston-to-cylinder clearance, and im- 
proving piston life 
On the 505 


increased to 225 gross hp at 


engine output has been 
3200 
2800 rpm 
This stems from the adoption of a 
new 1%-in 
buretor and new 


rpm, and 199 net hp at 


downdraft car- 
intake manifold. 
This engine, too, has been fitted with 


duplex 


Clearomatic pistons 


Transmission options have been 
greatly increased with the availabil- 
ity of four-speed, 
Twin Hydra-Matics, 


plete coverage 


eight-speed, and 
providing com- 
of all models. New 
M300, M340, and FM 
introduced for city 
delivery operations where two-speed 


vehicle models 
340-—have been 


reduction is not required, these being 
equipped with the four-speed Hydra- 
Matic, 210UC, which comes 
with an oi! cooler. On models 150 and 


model 


250, equipped with the 210U trans- 

mission, an oi] cooler is optional 
Eight-speed H-M drives—220Y and 

245G through 


00 are modified by having the fol- 


used in models 350 


owing new selector positions: drive, 
hold, forward, reverse, and neutral 
Incidentally, the “hold” position now 
an be used in power take-off opera- 
eight-speed H-M; it per 
mits shifting of the 


from on 


tens with 
reduction unit 
range to another without 
returning the selector lever to neu 
tral 


Mods is 
seven -s pee d 


M630 and up 
Twin 


have the 
Hydra-Matic as 
standard with a new two-speed reduc 
tion unit, the latter also being avail- 
able in the 550 and 650 series. The 


two-speed reduction unit decreases 


weight by about 100 lb as compared 
with a three-speed reduction unit. 
The new R95C, direct-in- 
tenth, 10-speed transmission is stand- 
using the 
This 
an air- 
controlled shifting mechanism offer- 
positive action and better 
life than the former electrically con- 
trolled air shift 
Fuller R46, eight-speed 
transmission is standard on models 
W 620-42 and FW620-42, replacing the 


Fuller 


models 
Fuller 


new transmission 


ard on formerly 


overdrive transmission. 


features 


ing more 


The new 


former R45 Fuller transmission. Prin- 
cipal improvement is the use of heav- 
ier third-gear and output shaft com- 
ponents. 
On the W500 model, the Spicer 
5831B auxiliary replaces the former 
5531B_ type, larger and 
shaft to 
provide better life and service. 
Teleflex cables replace ste el control 
rods for all C-O-E Twin H-M con- 
trols. In addition, O & S nylon-bushed 


iniversal joint 


offering 


stronger gears and output 


replace all yoke and 
pin joints in the 


the reduction 


control system to 
t of all Twin H-M’s. 
Four new ngle- and double-plate 
clutches are offered in the new line. 
First of these is a new 13-in. single- 
plate Lipe Rollway 
with the 302 


clutch for use 
engine in models 450 
and 500, providing an increase of 30 
per cent in 


frictional area, giving 


longer life and greater torque carry- 
ng capacity 

The Lipe two-plate, 14-in. clutch is 
standard on all 426, 503, 4-71 and 6-71 
Diesels with 


replacing the 14-in 


manual transmissions, 
single-plate type 
engines; and the 15-in. single- 
type on the 6-71 engine. Fric- 
tiona! area has been increased up to 
iS per cent 

A new ll-in. clutch is 
standard on Series 550 and 650 using 
13-in. dry 
clutch has been 


series trucks with 


two-plate 


the 324 engine A new 
single-disk 
adopted for 600 


plate 


the 360 engine, replacing the former 
13-in. clutch 
vides a better method of equalizing 


clutch 


The new design pro- 


pressure, resulting in better 
clutch action and longer life. 
Generally speaking, the capacity of 
front and rear axles has been in- 
creased. All 370 series models, except 
school buses, are equipped with the 
new H-150 singie-speed spiral hypoid 
rear axle, rated-at 15,000-lb capacity. 
The Timken SQW worm drive rear 


axle, a new light-weight design util- 


izing the SDD type suspension, now is 
standard on DW950-67, DFW950-67, 
DMW950-67, and DFM950-67, re- 
placing the SW3458 aluminum hous- 
ing axle. The latter is available as 
an option, providing a weight saving 
of 90 lb. 

On models W630-50 and MW630- 
50, the SQDD double-reduction rear 
axle with inter-axle differential and 
lockout is available as an option, is 
about 290 lb lighter than the former 
optional SFDD3020 axle. 

GMC also has added the new Eaton 
1792 and 1793 spiral bevel, single- 
reduction rear axles, with rating of 
18,000 lb, as standard on the M550 
In addition, Eaton 1892 and 
1893 spiral] bevel, single-speed rear 
axles are being used in the 600, 630- 
42, F630-42, 630-50, and D630-47. 


series, 


Jet pilots at a single Air Force 
base recently flew the equivalent 
of three round trips to the moon 
in one month. 


One modern heavy bomber 
contains 68,000 shop-made parts, 
not including bolts, nuts, rivets, 
engine parts or Government-fur- 
nished equipment. 


Tolerances on tiny steel balls 
inside the bearings of modern air- 
craft must sometimes be one ten 
millionths of an inch. 


The engines of a modern heavy 
bomber are more powerful than 
the engines of the largest Japan- 
ese battleship of World War IL 


More than half of the oil wells 
in the U. S. are still producing, 
although some are more than 50 
years old. 


Per capita consumption of oil 
products in this country is ap- 
proximately 20 times that of the 
rest of the free world. 
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SCHWIT 
-CUMMINS 
COMPANY 


AND TURBO SUPERCHARGERS 
FOR INTERNAL-COMBUSTION ENGINES 


naturally aspirated. 


For over a quarter of a century SCHWiTzER-CuM- POSITIVE DISPLACEMENT SUPER- 
MINS SUPERCHARGERS have received widespread CHARGERS for engine sizes from 50 to 
500 HP, and pressure ratios of 2:1 max. 
recognition throughout the industry for their 
reliability, economy and unexcelled performance. 
Superior engineering and skillful workman- 
ship, backed by a multi-million dollar investment 


in up-to-date facilities, teamed up to develop this 


excellent product so that it is today first choice 
Model D-375—Caterpillar Diesel V8 of leading internal combustion engine manu- 


facturers. 


SOME FAMOUS ENGINES SUPERCHARGED 
BY SCHWITZER-CUMMINSG 


CUMMINS - CATERPILLAR - MACK 
INTERNATIONAL HERCULES - 
WAUKESHA ~- INGERSOLL-RAND - 
HARNISCHFEGER and OTHERS 


Mode! HRBS-600 Ai Storting Motors ond Thermostoticolly Controfied Fon Drives 
Cummins Engine Company, Inc. manvutoctured for and sold exciuivety by the 
(Used also on HBS Series) Bendix .Westinghouse Automotive Air Broke Co., Blyric, Ohio 


SCHWITZER-CUMMINS COMPAN 


1125 MASSACHUSETTS AVENUE 
U.S. 


_ INDIANAPOLIS 7, INDIANA, 


Bic 
POSITIVE DISPLACEMENT 
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— 
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when you need 


PRODUCTION 


These highly productive trans- 
fer type machines are the result 
of Sundstrand “Engineered 
Production” Service. In each 
case, the manufacturer and 
Sundstrand Engineers worked 
close together in finding the 
best processing method for the 
job at hand. 


Four station line for machining 
4 cylinder engine blocks. Nine 
Operations are performed in- 
cluding milling, broaching, 
drilling and reaming. 


Rough boring unit of line for 
8 cylinder V-type engine 
blocks has 16 spindles. 


50 OF 
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Three unit section of pro- 
duction line has twenty- 
. nine stations for milling, 
drilling, reaming and 
checking operations on V- 
type engine blocks. 


Four station finish boring unit 
for 8 cylinder V-type engine 
blocks. 


Six spindle two station unit for rough boring 
six cylinder straight-in-line engine block. 


MORE FACTS 


about Sundstrand “Engineered Pro- 
duction” are available in this book- 
let. Write for your copy today. Ask 
for bulletin 254. 


SUNDSTRAND 


Machine Tool Co. 
2571 Elewenth St. « Reckford, tll, U.S.A. 


TRIPLEX RIGIDMILS SPECIAL 
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Plastic Low Cost Tooling 
Dies --- Drill, Welding, and Assembly Jigs 


Vulcan, keeping pace with modern fooling, can recommend 
plastic tooling for medium production on numerous tool 
programs. 


Plastic tools are light in weight, have good impact, com- 
pressive strength and dimensional stability. No hand finish- 
ing of parts required as galling or marking is eliminated 
by using plastic form dies. 


Contours and odd shapes are cast or laminated to suit 
individual tools, saving expensive machine and hand finish- 
ing operations. 

Plastic tools, built in a matter of days instead of weeks, 
lower your tool costs for those medium production runs. 


Our actual production figures prove plastic has a definite 
place in modern production. 


Vulcan Tool Company's organization, building fine tools 
since 1916, believes new tooling developments must be 
proved by tool engineers. Since plastic is not a cure-all 
your problem should be handled by recognized, practical 
tool men. 


Our engineering staff will recommend the correct plastic 
material and advise if parts of your tooling program 
should be in plastic. 


Send a part print and your production requirements for 
quotation and recommendations. 


Major Vulcan Services .. . Engineering, Processing, De- 
signing and Building . . . Special Tools . . . Dies . . . Special 
Machines .. . Vulcamatic Transfer Machines .. . Automation .. . 
including the Vulcan Hydraulics that Form, Pierce, Assemble 
and size. Vulcanaire Jig Grinders . . . Motorized Rotary Tables 
. . « Plastic Tooling. 


VULCAN TOOL CO....PLASTIC TOOL DIVISION 


743 Lorain Ave., Dayton 10, Ohio 
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LAST LONGER* 


Free Floating Action— 


®@ Wipes stem and seat free of deposits © Prevents burning and guttering 
®@ Keeps a film of oil on stem and guide @ Reduces wear 


surfaces @ Eliminates hot spots due to local 
®@ Prevents scuffing leakage 


Performance records covering en- 
gines of all types in all kinds of 
service prove that Eaton Free-Valves 
increase valve life many times over 
the ordinary life expectancy of con- 
ventional valves. 


Eaton Free-Valves can be applied to engines 
of all types and sizes, without costly design 
changes. Our engineers will be glad to dis- 
cuss Eaton Free-Valves with you. 


VALVE DIVISION 
MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 
General Offices: CLEVELAND, OHIO 


a @ PRODUCTS: Sodium Cooled, Poppet, and Free Valves + Tappets» Hydraulic Valve Lifters+ Valve Seot Inserts + Jet 
Engine Parts + Rotor Pumps + Motor Truck Axles * Permanent Mold Gray Iron Castings - Heater Defroster Units + Snap Rings 
Springtitess Spring Washers* Cold Drawn Steel- Stampings Leaf and Coil Springs» Dynamatic Drives, Brakes, Dynamometers 
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Externally Upset OSTUCO Tubing 


saves 31% on processing 
improves mandrel life 


for Halliburton Oil Well Cementing Company 


A savings of 31% over previous manufacturing 
methods, was made possible by using externally upset 
OSTUCO Tubing as Wall Packer Mandrels in 

“Howco” Expanding Shoe Assemblies. These OSTUCO 
forgings eliminated a welding operation and 

reduced machining time and cost. One-piece fabrication 
greatly improved the useful life of the part. 


Compare your tubing costs with job-designed 
OSTUCO Tubing. Special-quality OSTUCO Tubing 
is manufactured to your individual requirements 
formed to save processing time and waste. Fill 
all your tubing requirements on one order with 
OSTUCO'’S unique single-source service. You'll 
eliminate interplant shipment, reduce error and 
speed delivery. Wire, write or phone OSTUCO for 
complete details, or submit blueprints 
for immediate quotation. 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company SHELBY, OHIO 
Birthploce of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM © CHARLOTTE © CHICAGO 
KY UBIN Oct Port) CLEVELAND DAYTON © DENVER © DETROIT 
dole) HC STON 


Fern Ous * LOS ANGELES ‘Beverly Hills 
LOUISVILLE © MOLINE © NEW YORK © NORTH KANSAS C:TY 
SEAMLESS AND ELECTRIC WELDED STEEL TUBING PHILADELPHIA © PITTSBURGH © RICHMOND © ROCHESTER 
—Fabricating end Forging ST. LOUIS © ST. PAUL © SEATTLE * TULSA © WICHITA 
CANADA, RAILWAY & POWER CORP, [TO 
EXPORT: COPPERWELO STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


New Carbide Announced 


At a recent press conference in 
Detroit, the Wesson Metal Corp. an- 
nounced a new grade of cemented 
carbide tool material, Grade 26, de- 
signed for steel machining. Claimed 
to be capable of cutting all types of 
steels for rough- and semi-finishing, 
Grade 26 is also said to be the near- 
est approach to a general purpose 
cutting tool, since it is said to take 
the place of three or four different 
carbide grades. 

According to Wesson, Grade 26 in 
current applications in automotive 
plants shows gains in tool life on the 
average of 30 per cent when machin- 
ing steels at speeds of 100 sfm and 
higher. This specia] grade will be 
priced 10 per cent higher than the 
standard grades. 


MAPI Projects P & E 
10 Years 


Machinery and Allied Products In- 
stitute over the past few months made 
provisional projections of future cap- 
ital goods installations at constant 
prices to deduce the changes that 
would result from it by 1960 and by 
1975. These projections were for the 
age and composition of the stock of 
capital goods, the trend of deprecia- 
tion and retirements, and the ratio 
of net to gross stocks. In this most 
recent capital goods review, MAPI 
has made a carefully considered esti- 
mate of future installation require- 
ments of plant and production equip- 
ment. It has projected the future 
growth rates of gross capital goods 
stocks and has deduced from this 
projection the installations required 
annually for expansion and for re 
placement, if the stocks grow at as- 
sumed rates. 

It was determined that even with 
a low projection of normal require- 
ments, a steady rise from the present 
installation rate is indicated. If high 
projections are more plausible, as 
MAPI believes they are, the prospect 
is for an increase in requirements not 
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only steady but extremely vigorous. 
So far as the MAPI analysis is con- 
cerned, the basic position of the capi 
tal goods market is extremely strong. 

From Chart 1 we see that the re- 
quirements over the next decade indi- 
cate a steady rise in the present 1955 
level of installations for both plant 
and equipment. The growth rate of 
plant stock has hovered around two 
per cent per annum for the entire 
pos war period, The equipment stock, 
on the other hand, started off with 
an extremely high growth rate, ap- 
proaching 10 per cent at the peak in 
1947, which has since declined stead- 
ily, except for 1950 at the time of the 
Korean conflict, to a current level 
under 4.5 per cent. Therefore, MAPI 
chuve to use two growth rates for 
each stock series. The assumed rates 
for plant are two per cent and three 
per cent per annum; for equipment 
three per cent and four per cent. To 
avoid an abrupt change from the cur- 
rent 1955 rates to the projected rates, 
MAPI assumed a gradual! transition 
to the latter, completed by 1960. The 


Machinery and Allied 

Products Institute Pre- 

dicts Steady Rise 

from Present Rate in 

Plant Construction 

and Equipment Instal- 
lation 


projected rates are applied exactly 
thereafter. 

Historically from the chart, the 
record indicates a marked tendency 
for stocks of capital goods to grow 
in step with the general growth of 
the economy. The most notable ex- 
ception, according to MAPI, is the 
failure of the plant stock to keep up 
during the last two decades. By past 
standards, it is now decidedly low. 
rapid 
plant expansion rate hereafter than 
the two per cent per annum of recent 
years, MAPI does not say. According 
to MAPI, however, if the economy as 
a whole continues to grow, as ex- 


Whether this means a more 


pected, at a rate of four per cent or 
better, the higher of the two plant 
expansion projections is in the judg 
ment of the Institute a better guess 
than the lower. Concerning the stock 
of equipment, the growth of which 
has matched the expansion of the na- 
tional product in the past, MAPI's 
expectations of continued parallelism 
in the future would easily justify the 
(Turn to page 96, please) 
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Annual Installations 
of Business Plant 
and Equipment at 
1953 Prices, with 
Alternative Projec- 
tions of Norme!l 
Requirements to 
1965 
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Eight Station Center Column Machine 


Came toolir n a variety of cast 


ron part t i a time, is tl 
machine 

steering gear 

Station two, rough 

e the worm bore 

mit, core drill and 
bore with 

vertica nit; tion three, drill 
horn wire semi-finish the 
worn bore diameter with 


bore and cham 


Stat 

worm 
lepth, semi-finish 
hore 
Station five. finish bore the 
bore and bearing 


line ream the 


worm 
finish 


sector bore Statior 


diameters, 
six, drill and chamfer four holes in 
worm bore; Station seven, back bore 
a Welsh plug diameter; Station eight, 
tap the four holes 


le 


Production lis part is 230 


hour cent efficiency 
are bide inserted tooth type 
Squarene 0.001 in. per 
eal i? hore Worm 
center 0.002 in. The 
1%-in. bo are held to 0.001 
Depth or ve bearis liameter 
held to = 0.002 secto 
bore center|ine 
The 


perated 


index table is 
Manual! cen- 
tralized lubric n is provided. Ver 
tical heads are air-counter-weighted 
Clamping parts at 
push-butto 


iinders 


Station one is 
yntrolled, as hydraulic 


operate a rack and pinion 
mechanism with an equalizing device 

The 14-ft. high center column pro- 
vides enough head travel for accurate 
vertical line reaming operations 
where the tools are piloted in both 

ishing plate and fixture. Equalizing 


amp fingers are provided for long 


This 96-in. diam. index 
table machine is well 
edapted to close- 
tolerance boring, drill- 
ing. topping, facing 
ond line reaming oper- 
otions with carbide 
tools. Preset tools ore 
mounted on a fool con- 
trol board. 


insupported parts, on core drilling 


Snyder Tool & Enginee? ng Co. 
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Small Motors 


Unidirectional small motors offer high 
starting torque in three stack thicknesses 
and nine power ratings from 1/200 to 
1/40 hp. Other features of Borcol YAF 
motors include large oi! reservoirs, align- 
able oi/-impregnated porous bronte beor- 
ings. selection of mounting arrangements, 
and stainless steel hordened and ground 
shotts. (Borber-Colman Co.) 
firele 47 om posteard for more data 
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Four - station molding 
machine (right) oper- 
otes clockwise starting 
of flask station on op- 
erator's left. Closing 
mochine (left) and 
storage rock with con- 
veyor shown) 
complete the installo- 
tion. 


DVANTAGES of shell molding, such 

as thin intricate designs with 
good finish and high accuracy, are 
available in a package unit from one 
manufacturer. Included are machines 
for molding cind closing, storage racks 
and conveyors to the pouring area. 

Shells are prepared in a four-sta- 
tion molding machine. A measured 
amount of thermo-setting resin and 
sand is dropped or “invested” on a 
heated metal pattern, from a flask 
above. The flask is water-cooled to 
prevent build-up. Excess sand is 
dumped by a roll-over motion, the 


tooling is the kev 

feature of a four post mechanical! 
resistance welding press recently in- 
stalled. It is also engineered for quick 
removal of the fixture. 

Four different floor panel assemblies 
are fabricated, which differ in brack- 
ets, seat risers, etc. The operator 
turns a switch, and the fixture ad- 
justs itself to the proper panel. Also, 
the fixture indexes from left to right, 
so that each gun welds two spots on 
each workpiece. This installation as- 
sembles 120 sets of dash panels, front 
and rear floor panels per hour, and 
automatically ejects the finished part. 

The hydraulically operated press 
has an air surge tank. It provides 
operating power and also counterbal- 
ances the air cylinders. 

Of several models, the largest has 
a platen 80 by 160 in.; platen height 
in down position is 30 in., stroke is 
18 in., shut height is five in., rate is 
15 strokes per minute. Included is a 
10-hp hydraulic unit, automatic lubri- 
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Complete Shell Molding System from Sand to Casting 


flask rises, and the pattern and soft 
shell rotate to two curing stations. 
The operator removes the shell at the 
ejector station, and sprays the pat- 
tern with a release agent before it 
moves under the flask again. The ma- 
chine will make four shells per min- 
ute, up to 20 by 30 in. Cope and drag 
often can be made together on the 
same pattern plate. 

Cores are set and the drag is placed 
on a fixture in the four-station clos- 
ing machine. Adhesive is applied 
around the mold cavity, and the cope 
is set in place. Air pressure holds 


Flexible Welding Press Line 


cation system, electrical sequence 
panel, and six sets of linkage that 
hold the platen in position. A smaller 


The large Link welding pres re several different shapes, ond is easily 
retooled. 


the two halves together while the 
adhesive sets. Close fits are said to 
eliminate fins on the finished castings. 

A mechanized storage rack and 
trolley conveyor complete the setup. 
Smal! castings which are poured hori- 
zontally usually need no support. 
Shakeout is nearly dustless and, of 
course, the volume of sand and num- 
ber of sprues and risers are at a 
minimum. Compact installations are 
designed to fit the space available. 
All operations are push-button con- 
trolled. Link-Belt Co. 


Circle 48 posteard for mere date 


size operates at 30 strokes per 
minute. Link Welder Corp. 


Circle 49 on posteard for more date 


81 


For additional’ information, please use postoge-free reply cord on page 85 


Versatile Handling of Cylinder Blocks 


Two types of blocks con be intermixed on this mochine 


wwe machine recently built ings, automatically. Through skip 
features two pairs of way units indexing and cal) switches, these 
for precision boring, chamfering, parts can be run at random. 
and cross feed and spot facing on The two types of round bar way 
cylinder blocks and flywheel housing units utilize heavy duty enveloping 
assemblie One pair of units can type worm and worm gear drives 
run blocks with conventional trans with cross feed facing heads. Each 
mission housings while the other She by 24 unit is driven by a 10-hp, 


handles automatic transmission hous -- motor wired through a Reliance 


Two new all-geared head Tray-Top lathes, swinging 211/, and 26 in. have 12 spindle 
speeds in geometric progression, with a three-lever, color-match. direct-reading shift 
mechanism. The spindle, with long teper hey drive nose, is rigidly mounted in three 
so-called ero precision anti-friction bearings. All headstock bearings, geors and 
shafts ore pressure lubricated with fitered oil. Fifty-four thread and feed changes are 
made available through a totally enclosed. automatically lubricated quick change geor 

bor. (Cincinnoti Lathe and Tool! Co.) 

Civrele 50 om pesteard for mere date 


variable speed drive control cabinet 
coupled with an automatic rheostat, 
mechanically activated, to maintain 
cutter surface speed throughout vary- 
ing diameters of cut. Mounted op- 
posite these units are two 3 by 12 
units for spot facing. 

The workholding fixture is a hy- 
draulically actuated transfer me- 
chanism arranged for handling two 
parts at work stations and three 
parts idle. The transfer mechanism 
picks up assemblies from the index 
table which has rotated them 90 deg 
from the conveyor line, elevates them, 
moves 24 in. horizontally, and then 
lowers the assemblies into clamping 
and working position. Baker Broth- 
ers. Ine 
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Automatic Hone 


M“ RODIAL automatic abrasive feed- 
+ out and stone-wear compensa- 


tion, and Microsize automatic sizing 
contro! are leading features of model 
730-2 double-spindle vertical! Hydro- 
honer. Each separate column has 
these features, as well as automatic 
coolant control and time cycle. 

Automatic indexing controls are in- 
terlocked with machine controls. Four- 
station fixtures permit loading while 
the machine is operating. Adapted 
for finishing transmission converter 
reaction shafts, it achieves a %6-sec- 
ond cycle time. The open-end shafts 
are 1.0835 to 1.0855 I.D. and seven in. 
long. Material is SAE 1052 seamless 
steel tubing, heat-treated to Rockwell 
C 30-35. 

Stock removal is 0.004 to 0.005 in. 
with a 20 to 25-rms finish. It holds 
tolerances of 0.0005 in. for size, 0.0002 
in. for roundness and taper and will 
turn out 46 to 56 pieces per set of 
honing stones. Micromatic Hone Corp. 


Circle 52 on posteard for more data 
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Drilling Machine Takes 

Different Pump Bodies 

HIS nine-station drum-type ma- 

chine is for drilling, tapping and 
chamfering a complete range of fuel 
pump bodies. Different pump models 
are interchanged on the machine by 
substituting the proper auxiliary head 
for different bolt circles. Heads are 
cluster style, designed to operate high 
speed cutting tools at maximum 
speeds. The machine is capable of 
drilling at the rate of 12 ipm. 

Composed of right and left stations, 
the machine cycles completely in 21 
seconds, drilling, tapping and cham- 
fering 57 different holes in 14 dif- 
ferent sizes, ranging from 0.062-in. 
to 1%-in. diameter, 20 to 32 threads 
per inch. Barnes Drill Co. 
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Huge Broach 


Lore 72-in. stroke hydraulic 
pull down machine broaches the 
internal spline and sizes the hole in 
over 30 different sleeve yoke parts. 
Two 40-hp provide the 
power for the broaching stroke and 
fixture operation. The machine is 
equipped with four broaching sta- 
tions with manual contro] levers on 
the special broach pull heads. 
Tooling includes a shuttle mecha- 
nism which automatically transfers 
parts into the broaching position and 
then retracts allowing the operator 
to load during the hroaching stroke. 
Split locating leafs, mounted on the 


motors 
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Of basic Barnesdril Unit-Type construction, the machine consists of one 30-hp unit with 

38-spindle head, two 1'/2-hp units with one single-spindle and one two-spindle heod 

two drilling units, one single spindle lead screw tapping unit, and one 15-spindle 
leod screw fapping unit. 


shuttle unit, radially locate the ears 
of the yoke parts in relation to the 
splines to be broached. The parts are 
held in location until the broaching 
stroke has started, insuring accurate 
alignment. A rack and pinion with 
plunger allows the operator to rotate 
the leafs free for loading. 


The operator manually loads the 
machine and then pushes dual safety 
control buttons to start the cycle. 

After broaching, the parts are auto 
matically ejected below and the cycle 
repeats. American Broach & Ma- 
chine Co 


Cirele 54 on posteard for more date 


Smaller Flexible Die Press 


The letest Hydroform 
press will handle deep 
drawn and formed 
ports up fo eight in. in 
diameter, five in. deep 
and '% in. thick in 
steel. The process 
wses @ mole punch 
and flexible die back- 
ed up by hydraulic 
pressure controllable 
up fo 15,000 psi. Max- 
imum operoting rate 
is 20 cycles per hour 
(Process Machinery 
Div., Cincinneti Mill- 
ing Machine Co.) 
Circle on postcard 
for more data 
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nitely variable from 1000 to 10,000 
rpm in two ranges. A large flywheel 
and fluid motor drive provide smooth 
input to the cutter. 

At installation, the machine is used 
to mill its own seating pads for the 
work table, after the guideways are 


aligned and leveled. Correction can 
thus be made if the foundation settles. 
For additional information, please use postoge-tree reply card on poge 85 The work table, either six, eight, 
or 10 ft wide, can be pivoted 7% 
Contouring Machine Designed for Aluminum deg each side of center, for long ‘ 


oblique cuts. 

Contour duplicating reproduces a 
full size master with a compound 
stylus which registers depth and any 
horizontal component. Digital con- 
trols, using tape or film, should be 
readily adaptable to the system. 
Mercury Engineering Corp. 
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Machine Drive 


is the name of a s0- 
called dry fluid drive for machin- 


ery with heavy inertia and shock 
oads. At normal speeds it does not 


slip. Yet it can be set to slip at 


Copymil! duplicating mill for aluminum 


The cutter head is universally free 


ac hine was bDulit expreseiy for to swive 15 deg in all planes. A 
high traverse and feed rates on air Jumpout device will withdraw the 
aft alloy Three-dimensional con cutter head if a chip lodges under 
yur ntro trave the length of tne itter Depth control is through 
the table, on four large tapered roller a lead screw in the head and concen- 
bearing \ fluid motor drives the tric with the spindle, for rigidity and 
bridge on tw spur gear racks, chatter-free control 
through an anti-backlash torque tube, The quill spindle rotates in moder- 
at 0 to 300 ipm. Identical motors ately preloaded cylindrical roller 
drive the saddle lead screw, and the bearings, with separate ball thrust 
depth lead screw bearings. Spindle speeds are infi- 


Draw Cycle Speeded with Unique Clutch 
anywhere from 120 per cent of full 
load up to peak motor torque, for 


Th 43 fi overload protection. 

e entire 

time for deep vad The housing is connected to the 
stampings is said to power source, and the rotor to the 
be cuf in half with load. Fine spherical steel shot is the 
o two-speed plonetary 
geor ond clutch bein 
wsed on rehome determines the torque capacity. The 
presses. Drawing por- shot is thrown to the circumference 
tion of the stroke is of the housing and gradually wedges 


soid to be even slow- 
a Gen coat. one and grips the rotor until it runs 


non-working _ portions at the speed of the housing. 
three times as fast? os The device is said to be widely 


connecting fluid, the amount of which 


draw stroke. Operot- used in Europe and has been rede- . 
ing point con be 
changed. (Cleeriag signed to American standards. Ini- 
Machine Corp.. div. tially it will be offered in four sizes, 
of U . —_— rated at three to 30 hp at 1800 rpm. 
ne. 


Dodge Manufacturing Corp. 
Cirele ST om peosteard 


fer more date Circle 58 on posteard for more date 


Continued on Page 88 
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DUCTION AND PLANT EQUIPMENT, AND NEW PRODUCTS Described 

in This Issue of AUTOMOTIVE INDUSTRIES. Please Circle Code Num- 

bers of Items in Which You Are Interested, Print Name, etc., and Mail 
Promptly for Quicker Service. 


USE THIS POSTCARD 


FREE 


LITERATURE 


-54 covering an im- 
single 
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proved and expanded line of 


ram broaching mact 


Two 


and 


been released. charts tabulate 


he dimensions specifications of 
» a blue 


and 


he 11-machine line, keyed t 
pe li drawing. 

have 90-in 

f 15 and 25 


ich Co 


print-type line new 
ca- 


lonial 


models strokes 


tons 


Faster Draw Press 2 


An explanation of the planetary 


irive which speeds up the approach 


and return strokes in the new Clearo 
ss line is a feature of 16 
page bulletin 230. Clear 


( ‘orp. 


ng Machine 


Welding Tooling 


liection of catalog sheets 


describes special and stand 


tooling and machiner: 


hixtures 
gh speed welding, including sub 
merged and 
in a 40-page booklet. 


Co. 


Air Grinding Wheel a 


Aircore grinding wheels, 
flated rubber an 
sive band and appli- 
cations are shown in a six-page folder 
Nu-Matic Grinders, Inc. 


arc nert arc 


Cecil C 


processes 


Peck 


air-in 
abra 


drums with 


are illustrated 


Multiple Gaging 5 


Sigmatiec machines use standard 
nterchangeable t 
basic gaging units for 
number of dimensions 
well as large production runs. | 
page folder DM-29. Pratt & Whit 
ney, Div. Niles-Bement-Pond Co 


tooling app 


Power Steering 

Components to develop a variet 
hydraulic power steering stem 
discussed 
Vickers, Inc 


lustrated and 


M-5106 


Drill Heads 

Feed units, tapping units, hydrau! 
irill presses, index table 
and adjustable center dr head 
lescribed in a 24-page catalog wi 
ffers technical information on feed 
required 


horsepower i 
Michigan Drill Head 


speeds, 


-oolants 


Vertical Motors 


Vertical solid shaft motors from 
to 400 hp are shown in cross-sect 


na 
views with complete details in bulletin 
No. 1868 U. S. Electrical Motors 
Ine 
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Pickling 9 


inre ne pickling aids, Acitrol 

9, non-foaming 130 foaming and 
Foam 25 heavy-duty inhibitor are dé 


red a new bulletin E. F 
Houghton & Co 


Retaining Ring 10 


Supplement No. 1 to catalog N 


RR 9-52 on Truare retaining ng 


yntains revisions, corrections, and 
addition f two internal rings and 


two external rings and other new 
products. Waldes Kohinoor, Inc 


Nickel lron 11 


Ni-Resist high nickel or nicke! cop 


per corrosion resistant cast iron is 


ymplete! 


covered in bulletin A-71, 
‘Engineering Properties and Appli 
cations of Ni-Resist.” 
“orrosion 


Included is 
jata under 400 different 
-onditions 


Special Machines 12 


Automation machines, special mz 


hine tools and mill-balan ng rr 
hines are ‘ribed and illustrated 
na 12-page catalog which show 

OTY + zee five } tar 


machines 


ng Co 


Sprue Mills 13 


B illetin No 112 shows three stand 
na 


special mills that clean 


and from foundry sprue Cc Oo 


Rartlett & Snow Co 


Rzeppa Joints 14 


. 12-page catalog or iniversa 
oints applications, engineer 
ng data, models and siz and prope 

nt selection of Rzepr natant 

locity universal joints Sates I 


tear Grinding Machine 


Bar Feed 15 


A hydraulically 
without feed fingers, tubes ar 
pictured in a folder available fron 


Boyar-Schultz Corp 
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The International Nicke! 


Versatile Broach 16 
mbinat 
horizonta! pul! and vertical push and 


The Convertible 
pull-down broach pictured and de 
scribed in four-page bulletin F-W55 
Colonial Broach Co 


Dowel Pins 17 
4 four-page folder show 4 com 
plete line of precision dowel pin both 
standard size and oversize 
Machine Specialties, Inc 


Induction Heating 18 


Motor generator sets for induction 


ating equipment are described in 
2 ght-page bulletin (85-871) avail 
ible from Westinghouse Electric 
Corp 


Pneumatic Control 19 
A handbook type bulletin discusses 
pneumatic contro] and transmission 
systems, their applications and how 
they work. Bulletin 1120 describes 
various systems for the justrial de 
gner and also contains practical] in 
formation for plant operators. Min- 
apolis-Honeywell Requlator Co., In- 
| Div 


Punch Catalog 20 


Several new services and items for 


ercing metal are introduced in the 


catalog which indicates company’s 
, of standardization of punching 


ereing accessori¢ r ort 


Pivot Punch & Die C 


Power Transmission 


Standard Products Catalog No. 950 
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4140 LEADED 
These chips taken from a single point 
turning on a turret lathe are visible 
proof of the better chip formation 
and superior machining qualities of 
leaded Aristoloy. 


4140 UNLEADED 
Under the same conditions single 
point turning of unleaded 4140 on a 
turret lathe produced these long con- 
tinuous chips. 


@ It’s a good bet you can cut machining costs by specifying 
leaded Aristoloy or Ledloy* in your plant. The addition of lead P. O. Box 1633 
to steel acts as a lubricant and substantially reduces friction nian, Senn 
between chip and tool. This permits higher machining speeds 


Rochester, New York 
and faster feeds. Tools last longer and the finished part has a 117 Liberty Street 
York, Y 
finer, smoother finish. The results of our own testing and the sore Vom: Rom Vee 
711 Prudential Building 
experience of dozens of enthusiastic users also indicate that Neveten 28 tenne 
the lead addition which works this dramatic miracle in no way 80 King Street West 
affects basic steel characteristics. Heat treating, tensile strength Terente, Onterie, Conede 
ai h sed. Neithe ine Monadnock Building 
ductility, and impact strength are unchanged. Neither does Cin Centeinns & Ge. 
the lead present a health hazard for normal forging or machin- 


325 W. 17th Street 
ing operations. Los Angeles 15, Colif 


First National Bank Bidg. 
Jamestown, New York 
1578 Union Commerce > 
SEND FOR FREE CATALOG ‘ Cleveland, Ohic ste 
If you would like specific informa- ‘ 176 W. Adoms Street 
tion about application of lead steel Chicago, MMlinois 
to your product get in touch with : 1807 Eimwood Avenve 
your nearest Copperweld office or Buffalc, New York 
write us today. 7251 General Motors Bidg. 
Detroit, Michigan 
143 Washington Avenve 
Albony, New York 


COPPERWELD STEEL COMPANY Philadelphia. 40, Penne. 
STEELS 


625 James Street 
Syrecuse, New York 
3102 Smith Tower 
For export—Coppesweld Stee! international Company, 11) Liberty St. New York Seattle, Washington 


STEEL DIVISION «+ WARREN, OHIO 
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Continued from Page 84 


Cleans Sheet 


Model ES-492 Rotoblast machine 


clean of heet and 
plate up to 
60 t ré f 60 to 100 


It is 


said 


rolled 


stee! (bls “id an) rather than cold 


tu make it possible to use hot 


sled heet F our 
standard tobiast whee 


f throw 


sare capable 
112.000 to 32.000 ib of 
abrasive 


pinte chamber auto 
matically, bls to 


rf 


p and bottom 
a single 
point, remov asive from the 
heet, and from the 
machine. Bla reams from top and 
bottom hit ti hee at exactly the 
same point tendency 
for th eet war angh Corp 


Carbide Broach 


A new type of Red Ri: 


tooth car le irtace 


wher ut 
They 


feature 


circular cast iron 
gressive type that 
bar having 


which back up ea of the inserted 


carbide tipped to This design can 


RR 


effective 
The 


broach bar sections have square holes 


also reduce the 


length of 


broach required. round steel 


which stand- 


cutting tools are 


along their length into 
ard carbide-tipped 
nserted. The holes in the bar sections 
on radial centerlines that follow 
i helica down the broach bar 
The bro I sections are mounted 

a le in the surface broach 
holder 


A typical! 


rows of ins 


shown has two 
One 
row broaches one half of semi-circular 


lesign 


carbide tools. 


hearing cup surface and the other 
half. Thus 


depth and takes 


broaches the other 


its to full 
heavy cut to generate the 

Individual carbide 
«ked in position by 
Another 


“ach tool to provide 


angement. 

ustment after 
sharpenir * new broaches can 
be used ventional surface 
broaching machines. National Broach 
& Mach 


tirele 60 on pesteard for more data 


Tapping Head 


automatic or semi-automatK 
w tapping on any dri! 
Auto-Tap 


heads standard 


Electro 


pres 
ired in the newest 
These 


air notors 


aire valves for activating the clutch 
Although a fixed return 
Micro-Switch impulse completes the 
cycle, the starting impulse can be 
arranged to suit the needs. 
The lead screw takes all end thrust 
and guides the tap in all directions. 
The positive mechanical depth control 
blind holes to be tapped 
safely and accurately. 


mechanism. 


user’s 


permits 


Attaching to the quill of 
most standard drill presses, the heads 


readily 


can be used as tapping stations on 


standard or special purpose produc- 


tion machines. Two models are avail- 
able, for tapping sizes from zero to 
(Model 800) and No. 10 to 
% in. (Model 900). 
Me thoda, Ine. 


Circle 61 on posteard for more data 


5/16 in. 


Automatic 


Press Drive 


Hi-Flex 
ven back inclinable punch presses in- 
drive, high 
brake, 


packaged system for 


ides a variable speed 


on-off 


lubrication 


and 
With 


oper- 


mechanica! 
tomatic system. 
equipment, presses may be 


~<d at a variable, and much extended 


nge of speeds. On the firm’s 24 ton 
SS it permits a speed range of from 
to 210 strokes per minute; on the 
160 to 480 
Speed changes 
press is in 


ton press, a range of 
minute. 


Kes per 


y be made while the 


ration, allowing a fine adjustment 
the best production from a given 
The system is available on the 
maker's presses from 6 to 65 tons, and 
may be installed as a packaged system 
now operating. Walsh 
Press and Die Co Div. of American 
Gage and Machine (Co. 


m presses 


Cirele 62 om posteard for more data 
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Indicator 
Designated Type HJ, a precision 
indicator may be used to scan man- 
ually up to 48 different circuits, or in 
conjunction with a multi-point strip- 


chart recorder to obtain an intermit- 
tent record. It incorporates a mag- 
netic standard to provide continuous 
measurement and standardization. It 
does not require dry cells, standard 
cells, or slide wires. This allows oper- 
ation in ambient temperatures as low 
as zero F or as high as 125 F. 
eral Ele ctrice Co. 


Gen- 


Cirele 63 on posteard for more data 


Belt Grinder 


The BG-8 Automat abrasive belt 
grinder flat-grinds and polishes small 
metal parts. It is equipped with a 
self-powered, continuous work feed 
and an 8 by 107 in. abrasive belt. 
Tolerances of + 0.0005 in. are said to 
be maintained on 1500 to 2000 parts 
per hour. 

Work pieces are manually loaded 
but automatically ejected. Ejectors 
consist of either a positive stop to 
slide a part off its supporting ledge 
or a spring claw entering a groove in 
a pad behind the work. 

The feed unit has 21 fixture plates, 
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each 3% by 6% in. Moved by parallel 
roller chains, each fixture plate is 
tracked to the ieading edge of the 
abrasive belt, riding on hardened and 
ground shoes over hardened and 
ground steel rails. As the work ad- 
vances to the belt surface, it is fed 
slowly across the belt, then is re- 
tracted quickly before reaching the 
far edge of the belt. 

Feed speeds are variable; depend- 
ing upon the number of work pieces 
on each plate, production rates up to 
14,000 or more pieces per hour are 
possible. The Engelberg Huller Co. 


Cirele 64 on posteard for more data 


High-Speed Drill 


Operating at speeds up to 10,000 
rpm, the model 1F sensitive drilling 
machine features the Vari-Speed 
Drive, a variable diamete: 
system 


V-pulley 


which delivers smooth, in- 
stantly variable speed action without 
changing belts or gears o1 stopping 


the machine. 


Other features are a micrometer 
graduated depth gage on the sliding 
arm, and a unique spindle tension 
control adjustable for various sensi- 
tivities and the weights of different 
tools. A complete range from slow, 
easy return to a quick “springy” re- 
turn if possible. 

The Edlund Model 1F is available 
in pedestal and bench models with 
combinations of one to six spindles 
Edlund Machine; yw Co. 
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Speeds Hole Checking 

The Multi-Dimensionair Air Gage 
inspects four holes in a nozzle plate 
simultaneously. The inspection con- 


sists of measuring the diameter and 
checking for roundness. The piece is 
placed on the platen so that an air 
plug fits into each hole. The four 
Dimensionair dials are read to deter 
mine the hole diameter. A push rod, 
which is connected to al] four plugs 
with a gear train to rotate the plugs, 
is pushed in and out to make the 
roundness check. The dials are read 
from left to right as each hole is 
checked. 


necessity of rotating the part itself. 


This system eliminates the 


The push rod is only moved in one 
direction to turn the plugs 180 deg; 
that is, it is pulled out to do the 
roundness check for one hole and 
pushed in for the next. Federal Prod 
ucta ( orp. 


Circle 66 on posteard for more data 


Furnace Tray 


An Inconel pusher tray with a 
frame, which allows it to 
expand and heated 
without becoming deformed, is pres- 
ently being used successfully for the 
carbo-nitriding of small metal parts 
in an Ipsen furnace, at a temperature 
of 1500 F. 

Overall dimensions of the tray are 
21 by 33 It is provided 
with reinforcing corner plates. The 
mesh liner is Wiretex 
Mig. Co 


channel 


contract when 


by 6 in. deep 
replaceable 


Cirele 67 on posteard for more dete 
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Counter 


A five-bank digital cycling counter, 
Model N-655, is suitable for counting 
events, measuring frequencies, deter- 
mining rpm, and other similar basic 


measurement applications. The coun- 


ter equipment consists 


of an amplifier 
at the input, together with a shap ng 
circuit for converting the input in- 
formation into 


trigger puls« iitable 


for driving high speed electronic 
counters inserted 


between the trigger and the counter 


A gating circuit 


This permits counting over a precise 
time interval which is supplied from 
an internal time base generator con- 
trolled by a temperature comp ated 
crystal. Dividers reduce the intervals 
to 0.01, 0.10, and 1.00 sec, or, on spe 
cial order, to 10.0 sec 

By proper choice of time ntervals, 
the number of events per second. fre 
queney in cycles per second, or speed 
mn rpm can be obtained Speeds as 
nigh a 


possible 


100,000 counts per second are 
An a cessory dev 


the presett ng of one or m 


put of the decade coun 
recorded on a direct 
Kraph. Brush Electronics ¢ 


t ivele 
pesteard for more data 


Spring Mount 


A new mobile machinery 


mount for isolating low 


‘2 impact applications, was an 


nounced recently. They are des gned 
for use where h gh absorption of 
Vibration is necessary or where «oft 
floors make contro! 
quencies difficult 


Available in five sizes, with 1, 2, 4, 


of vibration fre 


6, or 9 springs, the mounts depending 
on size have an effective load range 


00 


of from 250 to 6700 lb per mount. 
There is no need to bolt or shim. Each 
mount has a built-in adjustment which 
permits leveling up to % in. Simple 
damping adjustments can be made to 
prevent sudden spring recoil when a 
jount is subject to heavy impact and 
shock and when mounted unit goes 
through resonance, thus checking ex- 
cessive machine motion or bounce. The 
dampers are faced with friction brake 
surfaces, 
dampen horizontal as well as 
forces The Barry Corp. 


69 om posteard for more data 


nings, acting on the steel 


Scrap Belt 
conveyor belt 


features a d mpled surface 


A new hinged-steel 
It is said 
o eliminate discharge problems in 
handling small, flat, light-gage meta 
parts or scrap, even though covered 


slightly 
New dimpled design cur 


or compound or 


able in standard light 

2% in. pitch hinged-steel belt. 

th dimples spaced on \% in. centers 
Vay Fray Ey gineering, Ine. 
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Gap Press Line 


Fixed base and inclinable, flywheel 
or cluteh-in-gear fabricated steel “C” 
frame presses in the 75-ton class are 
being introduced. A special feature is 
the long flanged slide with barrel type 
adjustment. Slides have box type cast 
construction designed to eliminate way 
deflection. The rod is extended to the 
top of the slide flange for rachet 
wrench operation on standard presses. 
An adjusting rod lock is provided. A 
power slide adjustment is also avail- 
able. 

The large diameter slide adjusting 
screw is always guided within the 
barrel of the slide even at maximum 
adjustment. 


Die cushions are telescoping and 
internally guided so that they travel 
in proper alignment with the slide. 
Frames are machined for accommodat- 
ing bed attached cushions on inclin- 
able presses. Sliding die cushions are 
available for fixed base 
Standard 


cludes three fixed positions; 


presses. 
inclining arrangement in- 
vertical, 
15 deg. and 30 deg. Manual, air power 
or motorized inclining is available. 
Special geared press feeds are avail- 
able. Standard slide stroke is four in. 
with 90 or 120 strokes per minute on 
the flywheel press and 40 strokes per 
minute on the geared press. Bed area 
is 24 by 36 in.; slide area is 18 by 
in. Minster Machine Co. 


Cirele Tl pesteard for more data 
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Silences on New Principle 


An automotive air cleaner and 
silencer for carburetors is described 
as incorporating a new principle of 
sound deadening known as “conduit 
tuning.” Shaded portion of the il- 
lustration represents the conduit 
which partially encircles the inside 
area of the body shell. Simplified 


design in contrast to earlier models 
is claimed to result in significant 
production economies. Tuning is 
called very broad, covering a much 
greater band of sound 
than has heretofore been attained 
Houdaille-Hershey Corp. 


Circle 36 om posteard for more data 


frequencies 


First D-C Permanent Magnet Clock Motor 


A small ring-shaped permanent 
magnet simplified manufacturing 
techniques of the Motochron automo- 
bile clock announced recently by the 
Clock and Timer Dept. of the General 
Electric Co. This clock is designed to 
use a continually operable torque mo- 
tor. The stator consists of a ring 


magnet molded into the phenolic end 
cap. The end cap provides an oil-less 
bearing for the armature, and sup- 
After the brushes 
are assembled to the end cap, the 
Carboloy 


ports the brushes. 


whole unit is magnetized. 
Dept., General Electric Co. 


Circle 37 om posteard for more data 


Washers for Silver Brazing 


Edgewound wire washers are now 
being produced without die charges 
or scrap, from standard wire stocks. 
Flat wire alloy, up to four-in. I. D. in 
thicknesses from 0.01-in. upward, is 
wound on edge and then cut partially 
through. When used, each washer is 
snapped from the coil as needed. 


Small Magneto 


An aircraft type flywheel magneto 
has been developed for lightweight 
engines of rotary lawnmowers and 
similar equipment. It is said to be 
dirt-proof, vibration-proof and mois- 
ture-proof. It has an aircraft-type, 
high-tension coil completely encased 
in a molded unit. It also has a newly 
designed cover to protect cam and 
breaker points, and a cam made of 
powdered metal with a foilower of 
nylon. The porous surface holds oil. 
Scintilla Div., Bendix Aviation Corp. 


Cirele 39 om posteard for more date 
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They are said to provide metering 
of alloy, leak tightness and standard- 
ized costs equal to blanked washers 
They are suitable for induction, gas- 
air, furnace or other commonly use: 
heating methods. Lucas-Milhaupt 
Engineering Co 
Cirele 38 on posteard for more data 


Metal-Nylon Bearing 


A nylon-lined sleeve type bearing 
has recently been placed on the mar 
ket. It is composed of a meta! shell 
into which is molded a 0.005-in. lining 
or core of nylon rigidly anchored to 
the outer shell. Tolerances are said 
to be held to +0.0002 in. for bore, 
length, outside diameter and concen- 
tricity. The bearings 
several types, including plain sleeve, 
sleeve with thrust collar 
protector and oi! seal as an integra 
part of the unit. Nylacore Corp. 


are made in 


, or with dust 


Circle 40 om povtcard for more date 


Lubrited Fittings 


Stee! Ferulok tube fittings are now 


being produced with the Lubrite 
black finish in contrast to the former 
Major 


ubricating quality 


bright plating advantage is 
The Ferulok 
a flareless type fitting which de 


pends 


on the nut forcing a ferrule to 
bite into the tube to provide a pres 
connection. The built-in 
ibrication of the new finish is said 


jre-tight 


» reduce the wrench torque required 
ip the fitting 


to make Parker Ap 


plia ce Co 
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Ceramic 
Tools 


There ha been some activity in 
recent years in the development of 
ceramic cutting tool In February, 
1955, there was a news report at- 
tributed to Government sources de- 
cribing an aluminum -oxide tool 
material said to cut steel faster thar 
carbides While this kind of per- 
formance has been anticipated, ex 
perts in this field insist that ceramics 
are notoriously fragile, hence can be 


employed only on special applications 


Throw 
Away 


The use of expendable “throw- 
away” carbide inserts, although of 
fairly recent origin, seemingly is 
growing In acceptance. These inserts 
are low cost wafers ranging from % 
to 5/16-in. in thicknes Wesson Com 
pany recently marketed a full line of 
tool holders specifically for such ap 


plications 


Simple 
Test 


Automatior in the spotlight so 
persistently that many parts makers 
and small producers still continue to 
isk the question: “can we use auto 
mation?” We think the answer lies 
m the same engineerir economics 
that govern all manufacturing ac- 
tivities. If any aspect of automation 


transfer machines, conveyors. auto 


matic transfer from one machine to 
another, or t the application of 
automat oading and inioading or 
present ma ne istified on the 
ha of final t-saving then o 
have automation | means 
It happens that a thir ToL 
iated with the term automation are 
extremely expensive, usua ustified 
only by large volume 


Spring 
Steel 


A recent check-up we had to make 
m a hurry indicates ai surprising 


change in steel specs for passenger 


92 


By Joseph Geschelin 


ear coil and leaf suspension springs. 
it appears now that approximately 
76 per cent of all springs are made 
of chrome steel alloys, generally 5155 
and 5160. About 22 per cent are of 
silicon-manganese steels; and around 
two per cent are of chrome-nickel- 
moly compositions. 


Full 
Flow 


An expert tells that several large 
passenger car producers using full 
flow oil filters, use the initial cartridge 
during factory engine testing. This is 
aid to be much less expensive and 
ven more effective than conventional 
test stand oil filtering. We are given 
to understand that more companies 
are due for the same practice as they 
adopt full flow filtering 


Central 
System 


At the recent API meeting in De- 
troit, Ford's Raviolo presented a 
paper on future developments, pre- 
dicted that some form of central 
ydraulic system will have to be 
adopted. It indicated by the in- 
reasing number of components and 
iccessories—-automatic transmissions, 
power steering, power brakes, etc. 
that require a source of hydraulic 
pressure. Our readers will recall that 
Borg-Warner presented a paper de 
cribing a projected system of this 
ind at an SAE national meeting 


bout a year ago 


Dispels 
Smog 


Automatic fog-dispelling units made 


were recently installed 
ocations along the New Jer 
ey Turnpike. Called “Fog-Masters.” 

ey consist f 10-ft, two-blade pro- 
pellers rigged atop 30-ft towers. eact 


driven by a 28-hp electric motor. Pro- 


peller blades start rotating when a 
photocell, measuring the density of 
the fog. actuates the motor Clear 
warm air from above is pushed down 
through a nical deflector, creating 
fast moving air currents said to dispel 


g. smoke, or frost at ground leve! 


Axle 
Lube 


Although we have not been aware 
of the industry-wide change in prac- 
tice, the recent API meeting brought 
out the fact that most passenger car 
producers recommend using the initial 
charge of differential lube without 
change. In fact, several] makes have 
eliminated the drain plug to make 


sure. 


Improved 
Plating 


sright chromium plating of alum- 
inum die castings is said to be achieved 
by a new process developed by Alcoa 
production research. A_ substantial 
improvement in the finish of alumi- 
num die castings as they come from 
the die has been effected and a “hard- 
ware” class of finish now is said to 
be feasible for the first time. 


Takes 
Miles 


This will answer a question fre- 
quently asked by some readers, un- 
asked by others. Staff-written ma- 
terial dealing with events and plants 
outside the Detroit area is done the 
hard way. It requires constant travel 
ll over the country wherever automo- 
tive parts and equipment are manu- 
actured. This writer alone covers 
over 20,000 miles a year in search of 
on-the-spot material at conventions, 
technical meetings, and plant visits. 
After spending many years in this 
activity, we have not yet succeeded 

finding a way to keep off the high- 
ways, trains, and airlanes. 


Sans 
Spare 


There is some talk about the in- 
dustry aiming at elimination of the 
spare tire. Apparently it’s not a mat- 
er of cost as much as the desire of 
styling people to get a clear com- 
partment that can be reshaped to a 
better contour. Of course, this will 
not be feasible before engineers have 
assurance that tubeless tires wil! run 
road failures unfailingly 
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down to metal 
hardness. At ¢ 


caused by grinding heat, 
oved the faulty 
of the desired s¢ 
he same time, 
more nearly perfect geometric 
SUPPorts a more efficient oil 
cation. There are no Project 
churn the oil film or cause m 


how SUPERFINISH 
insures bearing life 


Superfinish removes all surf, 
a8 grit scratches, feed 
“smear metal” 
and having rem 


irface defects such 
Spirals and the soft 


layer—gets 
ructure and 
it produces a 
al form which 
film for lubri- 
ing defects to 
etallic contact. 


you should know the facts about 


It may surprise you to know what 
a quick and inexpensive process 
Superfinishing really is. It can 
greatly reduce the cost of grinding 
and, in many cases, eliminate such 
expensive operations as hand lap- 
ping and polishing. 


CL 


If you have not yet read the book- 
let “Wear and Surface Finish,” we 
will be glad to send you a copy of 
this authoritative text book with 
our compliments. Please request it 
on your company letterhead. 


j 


Madison 10, Wisconsin 


Load carrying ca 
increased by Supe 
life is 8reatly prolonged. 


Pacity is substantially 
finishing. And bearing 


THE GISHOLT ROUND TABLE 
represents the collective experience 
of specialists in the machining, 
surface-finishing and balancing of 
round and partly round parts. Y our 
problems are welcomed bere 


TURRET LATHES + AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS + SPECIAL MACHINES 
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METALS 


Exports Draining Off Stee! Scrap Supplies as Stee! Mill 
Orders Climb. Big Aluminum Producers to Increase Output. 


By W. F. Boericke 


Ask Washington for Curbs 
on Exports of Steel Scrap 


Scrap is a red-hot subject for the mills today. The 
Jron Age scrap composite price advanced to $37.58 on 
March 10. Crux of the problem is insistent demand 
for scrap by European and Japanese steel mills. The 
export market has been draining off supplies nor- 
mally counted on for home use and this has brought 
demand in Washington to limit export of prime grades 


Government heads don't see eye to eye on export 


restrictior The State Department is inclined to 
oppose it because of strenuous objections from our 
allie Europe may face a steel production crisis tl 
year because of imminent shortage of scrap. It is est 


mated that Great Britain alone is likely to need as 
much American scrap as was exported to the whole 
world in 1954 

With the tight scrap market came an increase ir 
the price of iron ore, amounting to 10-20 cents per 
long ton. The move was instituted by Oliver Iron (Co.. 
and quickly followed by all other producers. It is not 
expected to affect the price of steel, however, and was 
said only to compensate in part for higher costs that 


followed the wage settlement last year 


Steel Demand 
Astonishes the Trade 


Mar h traditionally shows the highest rate f steel 


activity kely to be registered for the ear Dut few 
steel men had believed that the influx of new business 
could have been so strong as was witnessed. Accord- 
ing to The Iron Age, new business in the first half of 
the month ranged from five to 25 per cent more than 
act apa ity at some 

This meant in some cases that marginal and high 
cost semi-retired facilities had to be brought back into 
prod t ! f the mills were to make good n delivery 
promises. One of the major producers was obliged to 
lengthen it lelivery time for mill plates from two 
weeks t x weeks, all within a month's time. Steel 
consume! eg for prompt delivery, not only to keep 
their own production going but to rebuild their de- 


pleted inventories 


Mill Backlogs Climb 


As a consequence mill backlogs are rapidly climb- 
ing. Smaller steel producers are increasing their 


share of the business as the big mills reach capacity 
operations. Most encouraging to the industry has 
been the steadily reviving demand for other than flat 
rolled products. While cold rolled sheets are still the 
scarcest item, there’s strong demand for plates, bars, 
pipe, and merchant wire. Structural steel is feeling a 
pickup with some price advances. It is calculated that 
the Government’s $100 billion highway program would 
require $4 billion of structural steel and $2 billion of 
reinforcing steel. 

Steel leaders now feel confident that demand will 
remain strong through the first half of the year and 
are even raising their sights for the third quarter. 
There’s a general upward revision for 1955 output. 
Because of the industry’s increased ingot capacity, 
comparisons with 1953 high operating rate may be 
misleading if stated only in ratios of capacity. What 
was 103 per cent of capacity in 1953 is no more than 
91 per cent in 1955 in actual tonnage poured of raw 
steel. Thus the weekly output in mid-March was only 
six per cent short of the all-time weekly high of March 
23, 1953, of 2,324,000 tons. 


Heavy Demand for 
Secondary Aluminum Alloys 


Aluminum is now in a far stronger position than 
the trade expected when the year opened. It was 
thought that the steady increase in primary produc- 
tion both here and in Canada would insure a com- 
fortable demand-supply balance. This view was 
strengthened by deferment of the Government's “third 
round” expansion, and the knowledge that Anaconda’s 
Montana project would be coming in with 60,000 tons 
additional capacity in July. 

However, the heavy demand from abroad for sec- 
ondary alloys changed the picture. Prices advanced 
almost 50 per cent more than two months ago. A large 
segment of the die casting industry has petitioned the 
Government to ban exports of scrap and to reduce 
stockpiling. It is asserted that the present high price 
for secondary aluminum resulted from the Govern- 
ment sanction of excessive export tonnages of scrap 
without relieving the situation by channeling primary 
metal for casting ingot. It was pointed out that ex- 
ports of aluminum scrap had jumped from 4500 tons 
in 1953 to 36,200 tons in 1954, with West Germany 
the largest buyer. During the last two months the 
diecasting grade of secondary aluminum alloy ingot 
has advanced from 21 cents to 3114 cents per Ib under 
pressure of foreign buying, although normally the sec- 
ondary ingot cost should be about two cents less than 


that of primary (Turn to page %6, please) 
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Bected the new piston 


STERLING 


PISTONS 


In 1956 ... there will be more! This quick 

acceptance by automotive engineers is a result of the 
demonstrable superiority of Sterling Conformatic Pistons. 
Sterling Engineers will be glad to show you how Conformatic 

Pistons can improve your engine's performance. Conformatic eliminates 
cold slap, scuffing and frictional power losses... because it conforms 
exactly to the cylinder walls over the entire operating range. 

Your Sterling Engineer can give you complete details 

and arrange a test. 


Now LOW-COST 


RING LAND PROTECTION 


in Sterling CONFORMATIC Pistons 


Ring grooves lined with lightweight intra-cast steel inserts give STERLING ALUMINUM PRODUCTS INC 


Sterling Conformatic Pistons even longer life... ter effici 1 
g ST. LOUIS, MISSOURI 
An optional feature for truck and passenger car pistons. “TRADE NAME muorsTena: 


ong 
: TERLING introduced ing pi = 
introduced a new, amazing piston 
) 
i 
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News of the 
MACHINERY INDUSTRIES 


(Continued from page 79) 


higher projection. Moreover, it would 
do this without reference to recent 
trends, such as automation, invoked 
by some to support the contention 
that the stock of equipment should 
hereafter rise faster than output. 
Even if the high projections of stock 
growth are deemed excessive, there 
is a further point to be considered 
It concerns tne projections of re- 
placement requirements. These as- 
sume no change in life expectancy 
characteristics, according to the In- 
stitute. The proposition is being fre- 
quently advanced that the tremendous 
growth of research and development 
in recent year a trend believed 
most likely to be continued means 
an accelerated obsolescence of prod 
icts and processes that will shorter 
the norma! service lives of productive 
facilities. If this assumption is cor- 
rect, replacement requirements should 
exceed those projected by MAPI and 


the excess could be very substantial 


Machine Tools Up 17 
Per Cent 

With orders in January up 17 per 
cent over the same month a year 
earlier a new note of optimism has 
been sparked in the machine tool in 


dustry. Although February business 


PLANT AND EQUIPMENT 


With Low Stock Growth Rates 


With High Stock Growth Rates 


Year Total Expansion Replacement Total Expansion Replacement 
1955 31.10 16.59 14.51 31.10 16.59 14.51 
1956 31.67 16.29 15.38 32.75 17.37 15.38 
1957 32.25 16.09 16.16 34.69 18.34 16.35 
1958 32.82 15.80 17.02 36.33 19.33 17.00 
1959 33.23 15.45 17.78 38.13 20.36 17.77 
1960 33.56 15.04 18.52 39.99 21.44 18.55 
1961 34.68 15.43 19.25 41.53 22.21 19.32 
1962 35.82 15.83 19.99 43.13 23.01 20.12 
1963 36.95 16.24 20.71 44.75 23.83 20.92 
1964 38.07 16.67 21.40 46.40 24.68 21.72 
1965 39.18 17.10 22.08 48.10 25.57 22.53 


was not expected to hold the same 
level as January, because it is a 
shorter month, machine tool makers 
look for budding business in the com- 
ing months, especially in view of the 
automobile industry’s continuing ex- 
pansion with automatic machinery 
playing a big part in almost every 
program. 

January business in the machine 
tool industry was up about $200,000 
over the previous month with new 
orders totaling about $60,000,000. It 
was considered an unusually good 
month when compared to the last 
several months of 1954, and although 
ome makers are somewhat skeptical 
about business in March, many be- 
lieve the trend will continue. The re- 
cent price increases had no adverse 
effect on the irging business in the 
machine tool industry. 


AUTOMATION NEWS REPORT 


(Continued from page 65) 


Univac File-Computer by Reming 


ton-Rand designed to provide ran 
ljom access t lata from any and al! 
nput media paper or magnetic 
tape, punched cards, 10-key devices or 
typewriter It w handle up to 100, 


OUU unsorted items in eight ! irs 


ENGINEERING SERVICE 


Press Automation Systems, Inc., is 


the name f a new firm which wi 

specialize in the engineering of special 
automation equipment. President M 
M. Clemor was formeriy master me 
chan ff Chevrolet-Cleveland Pressed 
Meta! Div ater chief engineer of 
Sahlin Engineering Co. The firm at 
18212 James Couzens Hy., Detroit, 


will serve as national sales agent for 
Hamilton Automation Co., Hamilton, 

Expansion of its Electronics Di- 


vision was revealed by Westinghouse 
Electric Co. A 350,000-sq-ft plant will 
ijacent to the Air Arm Di- 
vision at Baltimore, Md 


Celebrating its first ten years build 


be @ 


ing ultrasonic devices for nondestruc- 
tive testing, Sperry Products, Inc., in 
Danbury, Conn., demonstrated the 
Simac-Westinghouse immersed 
pection tank and recorder. The device 
“ semi-automatically check jet en- 
gine forgings for internal defects, at 


e Kansas City plant 


STUDY COMPUTERS 

Four different one-week courses on 
various phases of computers and data 
| be offered in June and 
July by Wayne University Computa- 


processing w 


tion Laboratory, Detroit 1 
4 National Telecomputing Con- 
ference w 


feature papers and ex- 


AUTOMOTIVE 


hibits on industria! telemetering, 
pickups and transducers, data proc- 
essing, flight testing, and remote 
control. Site is Hotel Morrison, Chi- 
cago, May 18-20. Sponsoring societies 
include the Institute of Radio Engi- 
neers, American Institute of Elec- 
trical Engineers, Institute of Aero- 
nautical Engineers, and Instrument 
Society of America. 


METALS 


(Continued from page 94) 


Increased Production 
Planned by Major 
Companies 


The big aluminum producers are 
projecting increases in output regard- 
less of Government assistance. Alcoa 
will spend $35 million to expand its 
operations in Texas by 65,000 annu- 
ally. This will be ready the second 
quarter of 1956. Aluminium Ltd. 
plans heavy expenditures to supply 
additional alumina requirements for 
Kitimat that would permit more than 
450,000 tons additional production 
per year when needed. 

Meanwhile, copper and brass mills 
generally have adopted the old politi- 
cal maxium, “If you can’t beat ‘em, 
oin ’em,” and are using a part of 
their production facilities to manu- 
facture aluminum products, It appea 
economically wise, and helpful to 
the salesmen, to be able to offer both 
metals. The rolling mills are basic 
for each and with proper training a 
good copper mill worker can be devel- 
oped into a good aluminum worker 
Larger factors in the trade, such as 
American Brass, Bridgeport Brass, 
and Mueller, are offering aluminum 
products as well as copper. Only 
Phelps Dodge Corp. to date has 
shown no interest. (Con'd, page 102) 
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other leading engine manufacturers 


selects and distributes... for 


authorized replacement service... 


2 in | chrome piston rings... the 


standard of comparison! 
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Wet Barrel Finish Deburring 


(Continued from page 49) 


slowly over surfaces of parts, always casting in each compartment before 
without detrimental impacts, yet with closing the cylinder of the machine 
sufficient abrasive action to remove but more than one per compartment 
burrs and to scour surfaces could be treated if production required 
Roto-Finishing of the cast alumi- this higher output. 
num output shaft support is done in In these three 36 in. by 24 in. ma- 
the three-com partment machines chines, which have so large a chip 
shown in Fig. 2, these units being mass in relation to the part in each 
adjacent to the machine area. At compartment (namely 100 lb of 4A 
present, the operator places only on chips per piece) with loading and 


Highest Precision 


_ HARDENED & GROUND PARTS 


: i HI sll stud shown here is a perfect 
. example of the precision methods and ‘ 
y quality material that g nto the pr duc 
t f all Brows Hardened and 
Parts. Twelve separate opera 
t ure employed to produce this 
tal part. Every feature about this 
tud hast right—every tea 
ture os. It has strength, wear resis- 
ta ©. pre » fit, true-ground 
he 1! and tapered surtaces, close 


strict uniformity 


Brown Hardened and Ground Parts 
‘ Bee have been serving the automotive 
industr for over 40 years. We 


reter to any of our long list 


of satished storners. For infor- 


pertaining to your own 


requirements, simply write or 


wire 


Homey 


PRESIDENT 


unloading by hand, neither the No. 
11 CX compound nor the chip mass 
need be changed for each run. In 
fact, they are used without flushing 
and without changing the compound 
more than twice a shift. Running 
time, however is only one minute per 
load, using cylinder speed of 12 rpm. 
At present, nearly all of the other 6 
parts except a large aluminum cast- 
ing that are Roto-Finished are han- 
died in bulk lots ranging from 55 to 
1000 pieces or more per compartment. . 
Although deburring in the manner 
described is highly effective and eco- 
nomical, there are in some parts cer- 
burrs, especially in holes or re- 
cesses, where chips cannot penetrate, 
or might lodge if a size of chip smal! 
enough to reach the burrs were used. 
Consequently, a few burrs on such 
parts have to be removed by hand. 
Even in these cases, however, econ- 
omy in deburring is substantially in- 
creased by Roto-Finish because it 
does so large a part of the work and 
accomplished with so little labor 
and with equipment of moderate cost. 


Machining Operations 
Save Die Cast Metal 


(Continued from page 53) 
return to the loading station, are un- 
loaded and are passed down a chute 
to the next manufacturing phase. A 
light press, equipped with a rotary 
/ppe that feeds springs into a 
magazine, is utilized for assembly. 
Thus, the springs move automatically 
into loading position and are fed 


i, one 
at a time, into the slots of a casting 
that is placed by hand in a fixture 
recess below the inserting punch. 
Each time the press is tripped, a 
spring is forced to snap into the slots 
provided. Castings are then placed 
in tote boxes for removal to a de- 
partment for buffing prior to plating. 

All machines in the line described 
are capable of handling 1480 castings 
an hour and are operated at this pace 
with one person per machine. 


213 BELLEVUE AVE. SYRACUSE, N.Y. 


C M 407 Clarendon Cleveland * Sering. 4716 Gaitour Rd ac 

565) Ave. Ciicage © Harry |. Windaviler '704 Cartton. Fort Werth Lyte 4 
1256 Westwood Bivd. Les Angeies, Calif © Jobo 5611 Yamhill Portiand. Ore. 
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URIZED WORLD 


The famous Boeing 8-52 is 
equipped with the ARO 8 liter 
Liquid Oxygen Converter. 


ARO OXYGEN EQUIPMENT 


Up where air is thin .. . ARO Oxygen Equipment 
performs a vital job . . . safeguarding the lives of 
airmen. 


As planes go higher and higher . greater and 
greater is the need for the many new developments 
in oxygen equipment pioneered by Aro research 
These and many other precision products by Aro 
are widely used today by the Air Forces and leading 
aircraft manufacturers. For more details write 


The Aro Equipment Corp., Bryan ond Cieveland, Ohio 
Aro Equpment « olifornia, Los Angeles, Collf 
Aro Equipment of Conode., i'd. Toronto Orterno 
OF ces All Principe fees 


AIRCRAFT PRODUCTS 


Liquid Oxygen Converters, Oxygen 

Regulators, Pressure Regulators, 

Contents Gauges, Relief Valves, 
“anti-G” Valves, Air and Oxygen System Accessories, Actuat 
ing Cylinders, and other Aircraft Accessories. 


The new and 20 licer ARO 
Liquid Oxygen Converters save 
space and weight in fighters and 
mbers another ARO Arst! 
Complete technical and engineer- 
ing data available upon request 
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the MA-I 
Portable Starter 
with CALE. 
Turbine Power 


Here's fast, dependable starting for big jet planes—the North 
American F-100, the McDonnell F-101, the Convair F-102 and 
the Douglas B-66. The compact unit in foreground is the USAF 
MA-1 portable air generator, designed and built around the 
C.A.E. Model 140 gas turbine. Its Continental-developed push- 
button control makes operation completely automatic. 


Basic elements of the MA-1 are single-stage centrifugal flow 
compressor with two-stage diffuser— one axial and one radial 
—annuler combustion chamber in which fuel is introduced 
through a slinger integral with main rotor shaft; two-stage axial 
flow turbine, and accessory drive island in compressor inlet, 
containing oil pump, fuel pump, governor and transfer gears. 


The MA-1 develops approximately 200 air h.p., and this output 
can be stepped up sharply for applications where higher 
mass flow is required. 


ANOTHER IN A 
STEADILY-LENGTHENING LIST OF JOBS 
THAT ARE BEING DONE BETTER BY 
DEPENDABLE CAE. TURBINE POWER. 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


MEN WHO LOOK TO THE FUTURE LOOK TO THE AIR FORCE RESERVE 


100 


Miles of Conveyors 
at Packard 
Automate Assembly Lines 


(Continued from page 64) 


the fixture. From here the assembly 
moves to a wheel balancing fixture, 
leaving this station on a short sec- 
tion of gravity roller conveyor. 

An ingenious but simple automa- 
tion device transfers the assembly 
from its flat position on the conveyor 
directly onto a hook on the overhead 
conveyor leading to the final assembly 
line. Automation is employed at the 
mounting station on the final assembly 
line as well. Here the problem is to 
deliver three wheels to the chute on 
one side of the line, two wheels to 
the chute on the other side. The il- 
lustration shows how this is done. 
Wheel and tire assemblies come in on 
the overhead conveyor at ceiling 
height, approach a short platform un- 
der the conveyor. The first group of 
three tires, carried on long hooks, 
moves flat on the platform, and the 
earrier hook becomes disengaged as 
the end of the platferm is reached, 
permitting the assembly to drop down 
the chute. The next two assemblies, 
mounted on shorter hooks, remain en- 
gaged on the conveyor and continue 
their course to the chute on the op- 
posite side where they are unloaded 
automatically. 

Seat assemblies are prepared on the 
mezzanine, on suitable trim lines, then 
are delivered to the line on the main 
floor according to schedule. 

It may be noted that practically 
all welding operations in the body 
and sheet metal assembly department 
are performed with portable spot 
welders, provided with the familiar 
overhead-mounted transformers. The 
only major exception is in the pro- 
vision of large resistance welding ma- 
chines— Multi-Hydromatics—for weld- 
ing operations on the underbody 
There are three of these big ma- 
chines: one for welding attachments 
m one section of the underbody; the 
largest of the three, illustrated here, 
has 104 guns and is used for joining 
the front and rear sections; and a 
third machine is for welding attach- 
ments onto the completed underbody. 

Since an integrated operation of 
this character encompasses an enor- 
mous amount of detail, certainly too 
extensive to cover in a single article, 
we have provided a visual impression 
of the activity by means of illustra- 
tions which represent a sampling of 
views taken at interesting points. 
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Your purchasing and engineering depart- 
ments should have copies of this Ex-Cell-O 
Bushing Catalog No. 35936. Just ask for 


the number of copies you would like. 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS © RAILROAD PINS AND BUSHINGS © DRILL NG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


4 Jf crrome and carbo" : 3 
\ond yite poth pushing® ond 
¥ ngere*® and canoe” 
Los And ' ify 


for an 


Major 


car stiffness 


cued from page 60) 


portion of the complete 


Figure 2 shows the same type of 
comparison for torsional! stiffness. In 
this case, both frame and complete 
car stiffnesses show a gradua! in 

: creas These charts show that de 
sirable limits for beaming and tor 
; siona tiffness for a proposed new 

e model can be fairly well! defined 
Two major factors are influencing 
i the type of body structure that must 
be designed for our present and 
future car Fig. 3 shows that there 
ha een a definite trend toward 
greater gia There about 
0 per cent more gia tne irrent 
; hbodl« tha the 1949 models This 
; ha eant iva ‘ space t 


CAR ENGINEERING PROBLEMS 


from Tire Thump 
to Body Efficiency 


Figure 4 shows that there has been 
a definite trend towards reduced over- 
all car This reduction was 
largely accomplished by lowering the 
body while maintaining 
clearance to the 
bottom of the frame. Any 
further reduction in car height must 
certainly be this 
manner. This also means less space 
is available to provide body structure. 


height. 
floor in the 
the same ground 


chassis 


accomplished in 


The charts in Figs. 1 and 2 showed 


that basic body structure has been 
over the 
while 
allowing the full styling development 
of the bodies 4 slight 


future disclosed in the 


maintained or improved 


last three basic body models 


indication of 
problems is 
3 and 4. 


ast two chart I igs 


Efficiency of the Automobile Body 


By Wiliiam J. Clark, Body Engineering Section 
Chrysler Corp. 


‘ i W: HT a gor ndex to design eate a superior design weighing 
d efficier A body that is well es Time to test critical structures 
designe . weig?t ess than one and to develop new designs would 
wh lesigned. Manage prevent carrying extra weight be- 
ment nterested in weight because cause of unknown Weight is not 
< a1 weig y gether. To main saved in large amounts in any given 
ain weight ntrol, allowable design part of the body, but is accomplished 
veight be hed as ob through accumulating small incre- 
‘ ‘ e met in engineering the ments all over the body 
auto ‘ Weight charts establish convenient 
Weight difficult to control; it grouping of the materials which make 
; grow ine there is a determined ip an automobile body. Fig. 1 shows 
effort to keep it down. Rush design a car broken into six weight groups 
progra suse it to grow faster as follows: (1) Glass, (2) Hardware, 
because the i design is often carrie (3) Trim and Insulation, (4) Seats. 
%, ve exce weight, whereas (5) Doors, Trunk Lid, ete. (6) 
time t ady new approaches would Welded Body Structure 
HARDWARE WEIGHT 
BODY WEIGHT GROUPS 
HARDWARE 73.5 HANDLES se ee 
TRIM INSULATION 5S ibs 
HINGES 7 ibs 
scars Ge GLASS CHANNELS 
‘ VENT WINGS Se 
DOORS, TRUNK LO, ETC 199.5 ibs 
WELDED BODY STRUCTURE 4200 ibs ' 
TOTAL T1050 735 | 
FIG. 1 FIG. 2 


Fig. 2 shows the weights of the 
various elements of body hardware 
and is a breakdown of the weight 
shown for this group in Fig. 1. Note 
the heavy items—the window regula- 
tors, the door and deck lid hinges. 
This chart suggests areas where most 
weight can be saved in body hard- 
ware. Similar charting of body hard- 
ware costs will pin-point items which 
further 


should be considered for 


design and development. 


METALS 


(Continued from page 96) 


Rhodesian Miners’ Strike 
Ends 


The strike of the native mine work- 
ers in Northern Rhodesia collapsed 
March 2 after a work 
stoppage that caused the loss of some 
40,000 tons of copper to the compa- 
nies. Production is returning to nor- 
mal of about 36,000 tons per month, 
but it will be at least 60 days before 
there is refined metal from new pro- 
duction available in London. In the 
meantime, selling abroad 
at a premium of 10¢ per lb over the 
United States market. It is difficult 
to say whether the domestic price will 
advance above the present 33¢ level, 
or whether the London price will de- 
cline to meet our own. 

Copper consumption outside of the 
United States has 
almost a year and gives no sign of 
off. The Chilean Govern- 
ment is well aware of this and has 


two-months’ 


copper 15 


been rising for 


tapering 
been insisting that its metal receive 
the same high price in this country 
as is being paid in Europe. There are 
reports that some of the strong bids 
for copper are coming from behind 
the Iron Curtain and some metal is 
being diverted there through devious 


Diversion of 
Government Copper 
to Industry Ordered 


Early in March the Office of De 
fense Mobilization ordered the diver 
sion of 8000 tons of refined copper to 
industrial users in March to help re- 
lieve the severely tight supply situa- 
tion. This was only a fraction of what 
the fabricators it was 
gratefully received. The and 
wire mills had indicated they expect- 
30,000 tons in 
March and April. The metal was sold 
by G. S. A. “on the basis of hardship,” 

(Turn to page 


wanted but 
brass 


ed to be short about 


106, please) 
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PROPERTY AND APPLICATION DATA ON 


VERSATILE ENGINEERING MATERIALS: “ZYTEL, 


Line clamps of 
TEFLON?’ prevent 
galling, binding 


An important property of Du Pont 
“Tefion” tetrafluoroethylene resin is its 
very low coefficient of friction. This 
property has helped improve the clamp 
used to hold hydraulic lines in the wings 
of a jet fighter. Materials used previously 
held the line too tightly—it would gall 


There’s an insert of Du Pont “Teflon” tetra- 
fluoroethylene resin inside this clamp. The 
smooth surface of “Teflon” prevents hydraulic 
lines from binding. Clamp manufactured by 
Exacto Industries, Beverly Hills, California; 
bearing of ““Tefion” made by W.S. Shamban 
& Company, Culver City, California. 


or bind when the wings flexed. How- 
ever, the smooth, wax-like surface of 
“Tefion”—although holding the line 
efficiently—permits it to slide back and 
forth slightly, relieving tension. 

Want a complete property rundown 
on this unique engineering material, 
Du Pont “Teflon”? Simply fill out the 
coupon on the reverse side of this page. 


1955 


Wiring Time Cut With Molded 
Insulators of “Zytel”* Nylon 


When clamps were rep 
hours were saved in wiring planes Stand-o 
Corporation, Garwood, New Jersey, under license of Bocing Airplane Company, Seattle, Washington. 


orts of molded Du Pont “Zytel” 


laced with wire s 
oat tasuhatoss are manufactured by the Nylon Molding 


A removable 


spout 
easier and cleaner. “Alathon 


, molded of Du Pont “Alathon” polyethylene resin, helps make paint-pouring 
is used because it’s flexible—snaps quickly on the edge of the 


can. It resists chemical corrosion, and dried paint film will flake off its smooth surface. Molded 


by Chaney Plastic Molding Co., Denver, 


Colorado, for Bountiful Lndustries, Salt Lake City, Utab. 


Parts take heavy 
stress...are imper- 
vious to solvents 


The circumferential clamps used in air- 
craft wiring come in about twenty dif- 
ferent sizes. They are difficult to install 
and their sharp edges must be protected 
to avoid wearing the insulation off the 
wiring. 

A supervisor in the manufacturing de- 
partment of Boeing Airplane Company 
devised an ingenious way to avoid these 
difficulties—through use of a support 
molded of Du Pont “Zytel” nylon resin. 
Called a “tombstone” because of its 
shape, this wire support can take any 
size wire bundle—does away with the 
nuisance of stocking many sizes of 
clamps. The insulator of “Zytel” is 


nylon, many man- 


considerably lighter, can take heavy 
stress in all directions and is impervious 
to solvents—including gasoline and jet 
fuels. Moreover, “Zytel” resists fungus, 
and has excellent dielectric properties. 


Many Man-Hours Saved 
Although these advantages are im- 
pressive, even more so are the man- 
hours that can be saved in wiring. 
Engineers have estimated that the “tomb- 
stones” will mean a saving of up to 500 
man-hours for some planes. For jets, 
this figure may be much higher. 

The supports of “Zytel” are molded 
inexpensively—cost only 1/10 as much 
as circumferential clamps. Perhaps you 
have a product or process that will be 
improved by utilizing the prop- 
erties of molded Du Pont 
“Zytel” nylon. Use the cou- 
pon on the back of this page 
for more information on this 
versatile engineering material. 
© Zytel” is the new trade-mark for Du Pont nylon resin, 
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TEFLON?® and “Zytel” 
nylon combine to 
make a better relay 


Type TQ miniature telephone type re- 
lays operate at about 150°F. and are used 
for power switching duties—solenoids, 
valves and magnetic motors. The bobbin 
on this relay is molded Du Pont “Zytel” 
nylon resin—chosen because of its light- 
ness, strength in thin sections and high 
insulating properties. It will not gas 
at operating temperatures. 

The wire is coated with Du Pont 
“Teflon” tetrafluoroethylene resin. 


Miniature telephone type relays use “Zytel” 
nylon resin for the bobbin, and wire coated 
with “Teflon” tetrafluoroethylene resin to assure 
superior insulating performance. Relays yo 
factured by Advance Electric & Relay C 
Burbank, California. 


“Teflon” is an electrical insulating 
material that’s especially suited for 
tough operating conditions. It has good 
thermal expansion properties and will 


not gas. 
Can “Teflon” or “Zytel” nylon help 
improve your electrical systems? Use 


the coupon on this page for complete 
property information on these Du Pont 
engineering materials. 
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“Zytel” Nylon Used Throughout 
New Ignition-Type Governor 


This speed governor is mounted under 
the dashboard of a car or truck. It has 
a calibrated dial showing speeds to 60 
miles per hour. To operate, the governor 


The case and many parts inside this governor 
are molded of Du mt “Zytel” nylon resin. 
“Zytel” is durable, lightweight, and parts made 


from “Zytel” require little or no jubrication. 


One of the family of these versatile engineer- 
ing materials is often a key factor in product 
improvement or new product design. The 
wide range of properties available with 
“Alathon™* polyethylene resin, “Lucite’’* 
acrylic resin, “Teflon’’* tetrafluoroethylene 


1. OU PONT DE NEMOURS CO. (ine.) POLYCHEMICALS DEPARTMENT 
Reem 174, Ov Pont Building, Wilmington 98, Delawere 
in Conede, Ow Pont Compeny of Conode O. Bex 660, Montreal, Qvebec 


Please send me more information on the Du Pont engineering materials checked: 


Investigate Du Pont engineering materials 
in your product development programs 


resin, and “Zytel”+ nylon resin are helping 
solve industrial design problems. 

NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper- 
ties and applications of these Du Pont 
engineering materials. 


“Zytel”, “Alothon"; () “Teflon”; () “lucite”. | om interested in 
evolvoting these moteriols for: 
NAME__ POSITION__. 
STATE 


TYPE OF BUSINESS — 


& the new wode-mork for Ow Pont 


*"Alathon,” “Lucite,” “Teflon” ore registered trede-marts of de Pont de Nemours & Co. (inc) 


is unlocked and set to the speed desired. 
The speedometer cable is mounted to 
the rear of the box and drives a governor 
which controls the electrical contacts. 


Governor manufactured by Automotive Safety 
Speed Control Corp., Fitchburg, Massachu- 
setts. Parts molded of “Zytel” by F. J. Kirk 
Molding Company, Clinton, Massachusetts. 


A jumper cable runs from the unit to the 
speedometer on the dashboard. When 
the speed is exceeded, a set of contacts 
break the ignition circuit. 

Including the case, fourteen parts of 
Du Pont “Zytel” nylon resin are used 
on the governor. “Zytel” provides the 
lightness necessary to minimize inertia 
—the parts weigh only 5% ovnces. It 
also gives unusual wear-resistance for 
moving parts. In a recent test, the gov- 
ernor was run continuously for two 
weeks at a speed equivalent to 600 mph. 
Absolutely no wear was visible on the 
bearings, gears and other parts. 


Other Important Properties 

The governor needs good dielectric prop- 
erties to function accurately. “Zytel” 
has them. Another advantage “Zytel” 
offers is moldability. intricately shaped 
precision pieces like the gears and bear- 
ings can de mass-produced by the in- 
jection-molding process. This technique 
is efficient and will often mean a sub- 
Stantial savings in production costs. 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 


National Fluid Power Association 
annual spring meeting, Colo- 


rado Springs, Colo April 5-7 
NAM Institute on Industrial Rela- 
tions, New York, N. ¥ April 11-1 


American Society of Lubricatior 
Engineers, annual meeting and 
exhibit Hotel Sherman, Chi- 
cago, Ill -.-April 13 

ASME Spring Meeting, Lord Balti 
more Hotel, Baltimore, Md 

April 18-20 

AMA National Packaging Exposi- 
tion, International Amphithea- 
ter, Chicago, Ill. April 18-21 

SAE Golden Anniversary Aeronautic 
Meeting, Production Forum, and 
Aircraft Engineering Display 
Hotels Statler and McAlpin, 
& April 18-21 

Fibre Box Association, spring meet- 
ing, Edgewater Beach Hotel 


Chicago, Tl. .... ... April 19-20 
International Motor Show, Turin, 
Italy .. eat April 20-May 1 


Society for Experimental Stress 
Analysis, spring meeting, Hotel 
Statler, Los Angeles, Calif 

April 27-29 

American Zinc Institute, annual 

meeting, Drake Hotel, Chicago 


April 28-29 | 
German Industries Falr, Hanover 

West Germany April 24-May 3 
Society of Aeronautical Weight En- 


gineers, annual conference, Hil- 

ton Hotel, Ft. Worth, Tex...May 2-5 
British Industries Fair, London and 

Birmingham, England ..-May 2-13 
Fourth International Aviation Trade 

Show, 69th Regiment Armory 


New York, N. Y May 4-6 


of | AS A DEPENDABLE SOURCE FOR 


nual meeting and conference 


cruise on “‘Queen of Bermuda,” MAGNESIUM PARTS AND PRODUCTS 
May 7-15 


Industrial Waste Conference, Pur- 
due Univ., Lafayette, Ind May 9%-1! 


Whether you plan the development of a new product, or are seeking 


ways to further improve existing ones, you will be interested in the 
meeting and show, Philadelphia many new avenues which are open to the design engineer who includes 
Pa May 10-12 magnesium in his basic planning 

Sixth National Materials Handling Magline Inc.—one of America’s leaders in magnesium—has pre- 
a eee — ‘ar 16-20 pared a descriptive new bulletin, expressly outlining for designers 

Fabricating Machinery Hydraulic and engineers, the company’s services as a reliable, experienced source 


Conference, Hotel Statler, De- 
troit, Mich. ... ‘ May 17-18 
National Telemetering Conference, 


for magnesium castings, fabrication and complete production. Spe- 
cialists in magnesium exclusively, Magline’s background and experi- 


ti Wi ) Objective 
ence will serve you well in three important ways: (1 bjec ively 
May 18-20 searching out ways to improve your anenge through the application 
4merican Society for Quality Con- of magnesium; (2) Assisting in the design and development phases; 


trol, ninth annual convention (3) Producing the required parts and components in any quantity, to 
Hotels Statler and New Yorker . 


tor tae oe oe aan | your exact specifications. May we send you a copy of Bulletin No. 50. 

ork, ay 26-20 

International Interna! Combustion 
Engine Congress, The Hague, 


Netherlands .. May 23-28 | 
Indianapolis Race, Indianapolis, Ind. | 
May 30 | 7 
Canadian International Trade Fair 
Toronto, Ont May 20-June 10 | 
american toring fabrication facilities for foundry facilities for 
meeting Hotel Muehlebach, 
Kansas City, Mo. .... June 7-10 | Forming Deep Drawing Sand Castings 
Paris Aeronautical Show me 10-19 Machining Polishing « Die Castings 
une Idi Finishi Permanent Molds 
Le Mans 24-Hr Race, France..June 11-12 ows ding St vi 
SAE Golden Anniversary Summer | Stamping © 4 
Meeting, Chalfonte - Haddon Spinning Assembly Design and Engineering 
Hall, Atlantic City, N. J...June 12-17 ; Servi Available : 
ASME Semi-Annual Meeting, Hote! o impoct Extruding 
Statler, Boston, Mass. June 20-22 2 
ASTM Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, WRITE TODAY ror BULLETIN NO. 50. MAGLINE, INC., BOX 244, PINCONMING, MICHIGAN. : 
Ge June 26-July 1 | CANADIAN FACTORY: MAGLINE OF CANADA, LIMITED, RENFPREW, ONTARIO. 
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A Screw-Machine-Feed 
that BREAKS THE TIME BARRIER! 


= TIME a screw machine cuts air...every time 
feed fingers are adjusted or replaced ... every time remnant 
removal forces a shut-down — that's time lost forever, never 
again to be made up in the production quota! 


In the modern Lipe Automatic Magazine-Loading Bar Feed, we 
present a continuous-feed mechanism that utilizes every minute 
of the working day for production ...and still more production. 


There's No cutting air. No feed fingers. No remnant problem. 
No minimum or maximum run. No limit on length of feed. 
No selective stock length requirement. 


There IS a definite increase in production — up to 100% 
on some installations — at least 30% on every one! 


Send todoy for FREE BOOKLET giving full details on 
lipe’s AML Bor Feed — today's big advancement in 
screw machine stock feeding. We will also supply name 
of your nearest distributor 


Lew AY CORPORATION 


ers of Rotomotive Cletches ond Mecbive Tools 
Syrecuse 1, N.Y. 


(Continued from page 102) 


after reviewing applications for the 
Government metal, for about four or 
five times the available tonnage. 


Zinc Statistics Continue 
to Show Improvement 


The zine statistics for February 
were eagerly scanned to learn if the 
long-awaited reduction in smelter 
output had really materialized. Be- 
cause of the shorter month, produc- 
tion had indeed fallen to 78,969 tons 
as contrasted with 86,076 tons in 
January, but on a daily average 
basis, February set a new all-time 
high record of 2820 tons per day, sub- 
stantially more than the daily aver- 
age of 2379 tons in 1954. 

Nevertheless, there were several 
significant developments that augured 
well for the industry. Domestic slab 
shipments of 80,016 tons exceeded 
smelter output by a small margin for 
the first time in several months. Ex- 
ports increased and shipments to the 
Government stockpile brought total 
shipments to 99,964 tons, which ex- 
ceeded smelter output by nearly 
19,950 tons. This reduced stocks on 
hand at the end of February to 
96,156 tons. It is necessary to go 
back to June, 1953, to find stocks as 
low as this. They represent no more 
than the average monthly shipments 
since October, and indicate a reduc- 
tion of over 50 per cent in distress- 
ingly high stocks of last May, when 
they reached 209,828 tons. 

It is now universally admitted that 
Government purchases for the stock- 
pile have been the principal factor in 
maintaining price stability for lead 
and zinc. Without such purchases, it 
is almost certain zinc would be sell- 
ing below the present 11%¢ market. 


increased Use of 
Zinc-Base Die Castings 


The relatively low price of zinc has 
resulted in less competition from alu- 
minum in the important die-casting 
field. A great increase in the use of 
zine-base die castings by the automo- 
bile industry in its 1955 models was 
pointed out by the American Die 
Casting Institute, which estimates 
that the total amount of zine that 
will be used in new automobile front 
ends will be eight times the amount 
used in 1954. Of the four metals— 
zinc, aluminum, brass, magnesium— 
used in job shop die castings, zinc 
led with 146,000 tons. 
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Why you should now 


TAKE CLOSER LOOK 


More and more manufacturers are finding that alumi- 
num forgings are now the logical choice for many parts 
that move under stress. 


This is true because larger parts, and more complex 
ones, may now be forged in aluminum. 


For example, whole sub-assemblies may be replaced 
with a single aluminum forging, thus often greatly re- 
ducing production costs of the finished product. 


You should take steps now to see where the greater 
use of aluminum forgings can give your products the 
additional benefits of light weight, high strength, dimen- 
sional uniformity, and corrosion resistance. 


A Kaiser Aluminum engineer, skilled in die and forg- 
ing design, will be glad to help you at no obligation. 


ALUMINUM FORGINGS 


Take advantage of Kaiser Aluminum Forging Con- 
sultation Service without delay. For immediate atten- 
tion, contact any Kaiser Aluminum sales office listed in 
your telephone directory. Kaiser Aluminum & Chem- 
ical Sales, Inc. General Sales Office, Palmclive Bldg., 
Chicago 11, Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


Kaiser Aluminum’s recently- 
acquired Erie forging plant — 
one of the nation’s three major 
aluminum forging plants—is 
now providing industry with a 
continuing supply of high qual- 
ity aluminum forgings, plus 
nationwide service. 


The Erie plant can produce 
aluminum die forgings from 
the smallest size up to 150 
pounds as well as hand forg- 
ings up to 700 pounds, and has 
a rated capacity of 12 to 15 
million pounds per year. 


For years, Kaiser Aluminum has been a major sup- 
plier of aluminum in many forms. The acquisition of the 
Erie plant makes it possible for us to bring important 
benefits to users of forgings. 


Better service for users of forgings 


Sales service—The addition of aluminum forgings to 
our wide range of mill products enables our nationwide 
sales force to increase its service to our customers. Per- 
sonal attention is given to every order from the time it 
is received until the forging is delivered to the customer, 


Engineering service—We are increasing the present 
staff of experienced engineers. These men are highly 
skilled in die and forging design and are available for 
customer consultation. 


Quality control— Trained laboratory technicians, using 
the most modern testing methods and equipment, assure 
highest quality forgings to meet rigid specifications. 


Production control — The most modern methods of pro- 
duction control are employed to expedite material flow, 
die making, forging and finishing operations, thus insur- 
ing maintenance of shipping schedules. 
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New Injection System 
for Four-Stroke 
Gasoline Engine 


(Continued from page 71) 


the suction chamber through the 


longitudina! groove, transverse groove 
and feed hole, and the fuel expands 
Via the plunger 


By turning the pump plunger in the 
barrel, the fuel quantity required at 
any given moment is adjusted with 
the aid of the slanting control edge 
and the feed hole 

The commencement of delivery by 
the plunger in the compression stroke 
takes place the later the further it is 
turned in the barrel in a 


clockwise 
direction 


(viewed from above), and 
vice versa. In the utilized regulating 
range, however, it always ceases to 
deliver at the same time so that a 
definite and uniform quantity 
corresponds to each 


of fuel 
position of the 
plunger. The plungers are turned 
even during with the 
toothed through their 
control sleeves which are provided at 
their upper end with a gear ring with 
which the toothing of the control rod 
meshes. As the plungers with their 
vanes are guided in two longitudinal 
slots of the contro! sleeves, they have 
to participate in the rotation of the 
control sleeves when the control rod 
is displaced. If the fue! quantity de- 
livered by the injection pump is to be 
reduced, the regulator has to pull the 
control rod to the right (in the STOP 
direction); if it is to be increased, to 
the left (in the FULL LOAD direc- 
tion). When the control rod is in the 
STOP position (completely to the 
right, no delivery), the longitudinal 
grooves of the plungers are located in 
front of the feed holes. It is then im- 
possible for the fuel in the pressure 
chamber of the pump elements to be 
com pressed 


operation 
control rod 


The delivery valve (Fig. 4) 
ried with its stem in the valve holder 
and loaded by a pressure Spring set 


car- 


by means of adjusting screw and com 
pensating washers. In the working 
stroke of the pump plunger, the valve 
is lifted off its seat enabling the fue! 
to flow through the center hole and the 
transverse holes of the stem to the de- 
livery pipe in the particular quantity 
delivered by the plunger. On the com- 
pletion of the stroke, the 
valve immediately closes again owing 
to the fact that the pressure in the 
pump barrel has dropped far below 
that prevailing in the delivery pipe 
and also because the spring forces the 


delivery 
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valve on to its seat. The delivery valve 
—unlike that in most injection pumps 
for Diesel engines—has no special 
small relief plunger for the uniform 
relief of the delivery pipe. 

It may be designed as an adapting 
in which case the pressure 
spring, the location of the holes and 
the play between valve stem and valve 
holder are so arranged that the maxi- 
mum quantity of fuel which the injec- 
tion system delivers at the various 
speeds corresponds accurately to the 
actual requirements of the engine. 

A properly designed adapting valve 
ensures that the torque of the engine 
is as high as possible over the entire 
speed range 

The mixture regulator adjusts the 
injection pump to the specially requir- 
ed delivery quantity and does so with 
the aid of the varying vacuum formed 


valve 


in the suction pipe of the running en- 
gine and as a function of the vacuum, 
i.e., dependent on speed and load. The 
mixture regulator incorporates the 
venturi control unit, the diaphragm 
unit with the air-pressure tempera- 
ture feeler and the flexible connecting 
hose between them. The venturi con- 
trol unit (Fig. 5) is placed in the 
suction pipe of the engine. Its butter- 
fly valve is swivelled from the foot 
peda! through a linkage and through 
the control lever. It functions here in 
the manner of a throttle valve of the 
carburetor in that, behind it, pressure 
drops and it does so the more the 
higher speed of the engine and the 
more the valve constricts the cross- 
ectional area of passage of the ven- 
turi control unit 

The mixture regulator is said to 
function at all speeds between idling 
and full load in such a way that the 
engine operates with the most favor- 
able mixture 

An air-pressure temperature feeler 
is built in beside the diaphragm unit 
and controlled by the air-pressure and 
temperature conditions prevailing at 
any given time. It always sets the 
ratio depending on 
the atmospheric pressure, on the one 
hand, and on the temperature, on the 
other hand. 


correct mixture 


Its action is based on an 
air-filled diaphragm responding both 
to the atmospheric pressure and to the 
temperature. The elongations of the 
diaphragm influence the control of the 
njection pump by the diaphragm unit 
via a lever mechanism. 


Readers of 
AUTOMOTIVE INDUSTRIES 


are always well informed 


( Advertisement) 


Engineers! 


Join this 
winning team! 


° At DOUGLAS you'll be 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 


DC-7 ‘SEVEN SEAS" imerica’s 
finest, fastest airliner 


F4D “SKYRAY”™ Only carrier 
plane to hold world’s speed record 


C-124 '*GLOBEMASTER" 
World's largest production transport 


NIKE Supersonic missile selected to 
protect our cities 


“SKYROCKET” First airplane 
to fly uvice the speed of sound 


AID ''SKYWARRIOR" Largest 
carrier-based bomber 


A4D “SKYHAWK” Smallest, 
lightest atom bomb carrier 


B-66 Speedy, versatile jet bomber 


With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, divi- 
sions and the Tulsa, Oklahoma, 
division, write today to: 


DOUGLAS AIRCRAFT COMPANY, Inc. 


Cc. C. LaVene. F mploy ment Mer. 
Engineering General Office 


1000 Ocean Park Blwd. 
Santa Monica, California 
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First production model of ——_— 


U.S. Navy’s new fighter 
_—— surpasses speed of sound— 


during routine delivery flight 


—the Douglas F4D Skyray 


The pilot was seeking no record. But 
suddenly, his production model Douglas 
F4D Skyray was flying faster than the 
speed of sound in level flight! 

Though this supersonic show of speed 
was unscheduled, it came as no surprise. 


Skyray is holder of the world’s official 


F.A.1. sea-level speed record at 753.4 
m.p.h. Designed for interceptor duty 
with the U.S. Navy, it is powered by a 
Pratt & Whitney J-57 engine with after- 
burner. Agile as well as fast, Skyray has 
a very high rate of climb and low land- 
ing speeds—operates with ease from air- 


Be a Naval Aviator, write Nav. Cad., Washington 25, D.C. 


Depend on DOUGLAS 
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craft carriers...to strengthen the fleet 
air arm. 

The outstanding performance of F4D 
Skyray is another example of Douglas 
leadership in aviation. Faster and farther 
with a bigger payload is always the basic 
rule of Douglas design. 
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First in Aviation 


AIR-HYDRAULIC 


CYLINDERS 


Designed and engineered to last... to give pro- 
longed service with minimum maintenance. 
Husky, smooth functioning O-M cylinders 
are constructed of steel, with precision- 
machined bronze bearing surfaces. Special 
Interlocking Mechaniam eliminates bulky 
tie-rods, end caps—saves }4 installation 
space. This feature also assures perfect 
alignment, lower coefficient of friction 
Easily removed, inspected, repaired. Every 
unit power-tested to rigid standards 

Standard, semi-standard, “special” air and 
hydraulic cylinders available in full range 
of sizes (144" to 8" bores) with standard, 
2 to | or oversize rods. Completely inter- 
changeable parts. Immediate delivery on 


many 
FREE CATALOG! 


7 MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE CO. | 
17 143rd Street, H d, ind i 
Move representative col’ Send letes! cotelog 

scote templotes i 


Write today for 


i 


— 


Aircraft delivered to the Navy 
from now on are to be virtually 
combat-ready, requiring no major 
alterations. The new plan worked 
out by the Navy is designed to 
give the manufacturer enough 
time to test his planes thoroughly 
and remove any kinks before de- 
livery. 


reinforced plastics 
research re 
be ordered from 
11 Services, U.S 
Washington 25 


the report 


od “Effects of 
] the Me 
ngth of Glass-Fabric 


nates 


Preeciire or 


Chartering the long-range 
course to be followed in develop- 
ing turbine engines for military 
planes will be a new high-level 
Pentagon group. Defense Dept. 
is keenly aware of the importance 
and high expense of the turbine 


engine program. 


and ieeder 


nemseives 


Air Force buyers reveal an im- 
provement in the percentage of 
contracts awarcied to small com- 
panies in the latest complete 
fiscal year. It states that $556 mil- 
lion worth of orders out of a po- 
tential $773 million went to small 
companies in fiscal 1954. 


CUT FASTENING 
COSTS with 


HASSALL 


THREADED PINS 


@ Low cost 
® To your specifications 
® Roll threaded for greater strength 
® Large or small quantities 
® Close tolerances 
® Any finish © All metals 


We are saving mony of our customers from 
20% to 50% on their special small threaded 
blanks. Cold forged parts ore usually more 
economical and stronger than screw machine 
parts. Large or small runs are economical. 
Size may range from .024” to '4” diameter 
and up to 1%4” in length....Let HASSALL 
quote on your small threaded blanks...we 
can show you real savings 


Other HASSALL Specials 


© Rivets 
Neils 


© Screws 

© Drive Screws 

© Studs © Mochine Screws 
Hinge Pins © Fasteners 

© Smell ports 


Our 3 color decimal equiv- 
slent well chert end ovr 
complete cotelog on request 


JOHN HASSALL, INC. 


P.O. Box 2194 + Westbury, L.1., N. Y. 


ESTABLISHED 1850 


Automotive Ivoustaies, April 1, 1955 


= 
wily 
| 
77777 
~— 
you can count on WASHINGTON WIRE 
pas 
Glass-fiber 
pe: If Congress approves road 
a building activity along the ger 
ed eral lines of the $101-billion, ten 
oo year prograr ight by President 
—- m producers will i demand 
climbing nstruction potential — 
ities, however, will not be con 
fined to roads, bridges, 
€ 
improved, there will be a big 
yer need for more roadside re \ 
taurants, motels, and service cen — 
ssa 
~ 


(Continued from page 37) 


Malayan Tin Bureau reports 
that 60,691 long tons of the metal 
were mined in the country during 
1954. 


Douglas Aircraft Co. is expand- 
ing its Santa Monica, Calif., plant 
for production of the DC-7C trans- 
port. ... North American Aviation, 
Inc., plans a $3 million expansion 
at its Downey, Calif., plant. .. . 
Avro Canada will spend $5 million 
on plant expansion for output of 
the C-105 interceptor plane. 


Caterpillar Tractor Co. has 
formed a new subsidiary in 
Australia and will build a 100,000 
sq ft manufacturing plant near 
Melbourne. 


Westinghouse Electric Corp. has 
produced new magnetic materials 
in laboratory quantities. 


DoAll Co., 254 N. Laurel Ave., 
Des Plaines, IIL, is offering two 
new films called “Extending the 
Range of Modern Surface Grind- 
ing” and “Production Tooling” 
Elox Corp., 740 N. Rochester Rd., 
Clawson, Mich., has completed a 
motion picture on “Electrical Dis- 
charge Machining.” 


Superior Coach Corp. is using 
new Super-Kote zinc-coated bond- 
erized steel in its 1955 school bus 
bodies. 

Charles L. Jarvis Co., Middle- 
town, Conn., has changed its name 
to Jarvis Corp. 


SKF Industries, Inc., has ac- 
quired a controlling interest in 
Tyson Bearing Corp. . . . H. P. 
Townsend Manufacturing Co. has 
bought Cleveland Tapping Machine 
Ce. . . . Baldwin-Lima-Hamilton 
Corp. has acquired Ruge-de Forest, 
Inc., New England electronics con- 
cern. 


Boeing Airplane Co. is starting 
construction of a new $2 million 
supersonic wind tunnel capable of 
speeds exceeding 2500 mph. 


Automotive Inpustaies, April 1, 1955 


JIFFY PADDED SHIPPING BAGS 


WITH BUILT-IN CUSHIONING 
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TOOLS 


THE COMPLETE SHIPPING UNIT FOR ¢ 


UPHOLSTERY SAMPLES 
... AND OTHER 
NON-FRAGILE PRODUCTS 


SAVE OVER 76% PACKING TIME. 

AS EASY TO USE AS AN ENVELOPE. 

NO SKILL OR TRAINING REQUIRED. 

REPLACES CORRUGATED BOXES. 

SAVE MATERIAL COSTS * LABOR COSTS * POSTAGE. 
MOISTURE RESISTANT * SHOCK ABSORBING. 

9 STANDARD SIZES. 

DISTRIBUTORS IN PRINCIPAL CITIES. 


Packing protection for 


JIFFY MACERATED fenders, bumpers, etc. 
Flexible—ideol for 
PAPER PADS 


AND BLANKETS Non-abrasive. 


Low cost. 


For highly finished surfaces of precision ports. 

Composed of layers of rugoted kroft, 
KUSHION-KRAFT facial tissue or varying combinations of both. 

The thickness and strength of the moterial is controlled 

by the number of plies and type of poper used. 


MANUFACTURING COMPANY 


HILLSIDE, NEW JERSEY 
JIFFY MANUFACTURING COMPANY, HILLSIDE, N. J. 
PLEASE SEND SAMPLES OF 
C) JIFFY PADDED SHIPPING BAGS 
() MACERATED PAPER PADS AND BLANKETS 
KUSHION-KRAFT 
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Requirements f lage, N. Y., scoffed at fears expressed 
or by union leaders that automation 
Tool and Die Mak could result in major displacement of 
ers workers with a rapid increase in the 

(Continued from page 61) use of machines. Tool and die manu- 
facturers produce the machines needed 

order for industry'to draw upon the for assembly line production, and “in 
indispensable creative and technica! our industry we need at least three 
skills of our shops, a full understand times the number of skilled workers 
ing of this problem and a willingness we now have,” Mr. Kleinoder said. 
to take the required steps are neces Technologica! improvements will make 
sary.” “jobs easier and more pleasant, will 
Jack Kleinoder, a trustee of the provide more leisure time and more 
association and general manager of products for consumption,” he stated 
Volkert Stampings, Inc., Queens Vil- While automatic machines will re- 


Out of BALANCING 
withan 


OLSEN 
ELEC@DYNE 
BALANCING 
MACHINE. 


Automatic Indication of Angle and amount of unbalance 
with the ElecBdyne system—an Olsen exclusive. 


Simplified Operation. Operator merely inserts the part 
and starts the machine. In a matter of seconds he knows 
the amount and angle of unbalance in the planes of 
correction. 


Positive Plane Separation. Exclusive Tinius Olsen pivoted 
cradle design assures complete, positive plane separation. 
The ElecBdyne only indicates the unbalance in the se- 
lected plane of correction. Rapid acting plane of correc- 
tion selector speeds balancing operation. 


Simplicity of Calibration. Both the Angle and Amount 
meters can be calibrated quickly with the aid of a screw 
driver. 


Production Line Balancing is a reality with an Olsen 
Elec3dyne—your best investment for rapid, accurate and 
low cost balancing. 


Bulletin 49 contains details on the complete line of 
Olsen static, dynamic and automatic Elecédyne bal- 
ancing machines. Write for your copy. 


/880O 


TINIUS OLSEN TESTING MACHINE CO. 
2090 Easton Road - Willow Grove, Pa. 


Testing & Balancing Machines 


place some workers, “hundreds of new 
products will be developed to provide 
jobs for those displaced by machines,” 
Mr. Kleinoder declared. 

He said more new products have 
been created in America in the past 
eight years than were created in the 
previous 175 years. 

George S. Eaton, NTDMA execu- 
tive secretary, appealed to sh« p own- 
ers to step up the training of appren- 
tices “in view of the growing com- 
plexity and precision of industrial 
processes. While the recent slowing 
down in tool and die business tends 
to obscure the shortage of skilled 
men,” he said, “a serious shortage 
does exist and will grow more critical 
unless more apprentices are trained. 
It’s a matter of simple arithmetic— 
more craftsmen are being promoted, 
retiring, dying or leaving the trade 
than are being trained. Even under 
the most favorable assumptions that 
can reasonably be made, the too! and 
die industry is not now training half 
enough men to maintain the present 
supply of tool and die makers, mold 
makers, die sinkers, etc. In view of 
the growing complexity and precision 
of industrial processes and the in- 
creasing demands of the American 
people for metal and plastic products, 
even replacing the losses in skilled 
workers would not be enough. 

“Training through apprenticeship, 
of course, requires at least four years, 
and is not something that can be 
turned on and off with the ups and 
downs of business. While major 
slumps may necessitate layoffs and 
delay the hiring of new apprentices, 
the program ought to continue unin- 
terruptedly wherever possible.” 


Light Military Vehicles 
Produced by German Firms 


(Continued from page 69) 


whee] drive can be engaged for cross 
country driving. There is a four 
speed transmission with synchroniza- 
tion for all four forward speeds, and 
the usual two-speed gear box brings 
up to eight the numbers of ratio. 
Front wheel springing is by trans- 
verse leaf spring on top and trans- 
verse levers below, and the rigid rear 
axle is sprung by semi-elliptic leaf 
springs. A very rigid U-type frame 
is used. The open four passenger 
body has cut-out sides and bucket 
seats giving lateral support. The 
Goliath weighs 1750 lb empty, and 
the fully loaded weight is approxi 
mately 2950 Ib 
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G-E product and 
system engineering 


SPEED AUTOMOTIVE 
PRODUCTION 


A 10% increase in new car production over last 
year’s total is forecast for the automotive industry 
in 1955. For the industry's continued expansion, 
General Electric offers creative product engineering 
on equipment designed specifically for the auto- 
motive industry, and makes available engineering 
service to design the most modern electrical systems. 

G.E. contributes this engineering know-how to 
further the trend to automatic lines, like the one 
illustrated, which transform rough castings into 
automobile engine blocks. 


TURN PAGE FOR INDUSTRY PRODUCTS... 


GENERAL @@ ELECTRIC 


REPORTS: 


ENGINEERING) 


ENGINEERING 
REPORTS: 


CONSTANT CUTTING SPEED as well as quick 
acceleration, deceleration and reversals give 
General Electric Speed Variators wide appli- 
cation on machine tools such as this lathe. 


G-E SYSTEM-ENGINEERED ... 


LL 


Speed Variator gives d-c performance 


Designed specifically for the automotive industry, 
G.E.’s J.I1.C. Speed Variator is system-engineered to 
meet Joint Industry Conference electrical standards 
It provides highly efficient operation over wide speed 
ranges from 8-to-1, up to 50-to-1, without intermediate 
speed -changing equipment. Each unit is a complete ad 
justable-speed system factory-assembled and tested, 
ready to install and operate. You get a packaged all- 
electric drive operating from a-c power 

Components include a d-c motor, operator’s control 
station, and a power unit cabinet which houses a 
motor-generator set and all necessary control. 


Standard optional features include dynamic braking: 


reversing and dynamic braking; reversing, jogging and 
dynamic braking; electronic regulators; various d-c 
drive motors such as dripproof, splashproof, totally 
enclosed fan-cooled, and totally enclosed unit-cooled. 
Practically any speed range desired can be obtained, 
and, in addition to standard units, G-E engineers will 
tailor units to your particular application. 

G-E Speed Variators are widely applicable in the 
automotive industry on machine tools such as lathes, 
grinders, milling machines, broaches, slotters, boring 
mills, as well as on testing stands and conveyor systems. 
Bulletin GEA-6000. 


GENERAL ELECTRIC 
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G-E PRODUCT ENGINEERING .. . 
Assures reliable component performance 


G.E.’s unit-cooled d-c motor assures 
you of dependable, adjustable-speed 
operation even in severe atmospheres. 
It is a completely self-contained unit 
with no external duct work or air 
filters to install. The motor has two 
independent air flow systems—one 
internal, one external. An air-to-air 
heat exchanger, part of the unit cooler, 
dissipates heat losses without permit- 
ting interchange of air between in- 
ternal and external air paths. Bulletin 
GEA-6091A gives complete details. 


Custom-built control panels can save > 
you time, effort and cost because G.E. 
designs and tests these panels for your 
specific applications. (1) You reduce 
the load on your own design and draft- 
ing staff, releasing them for other 
projects. (2) You save on inventory 
and storage costs of components. (3) 
You eliminate assembly and wiring, 
and cut installation costs. 4) You 
get custom engineering for any size 
or type of panel—from small, wall- 
mounted units to floor-type equip- 
ments; from single motor control to 
fully automatic control for multi- 
motored machines. Contact your local 
Apparatus Sales Office for details. 


Specify G-E Tri-Clad totally en- » 
closed fan-cooled motors for your 
machines that must keep production 
moving under tough operating condi- 
tions. These motors meet J.1.C. Stand- 
POWER UNIT of G.E.’s Speed Variator ards and operate successfully under the 
has space for additional control. System most adverse conditions dusty, dirty, 
components are factory-packaged and 


or corrosive atmospheres-—-without 
tested to cut installation time and cost. 


special paints, additional enclosures or 
other “‘extras."" Motors in enclosed 
construction are available rated from 
1-30 hp in Tri-Clad ‘55’ motor models, 
ae 40-200 hp in standard Tri-Clad motor 
models. Bulletin GEA-6012 gives 
complete information 
*Reg. Trademark of GE. Co. 
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Please send me the following bulletins 
¥ for reference only X for immediate project 


General Electric Company GEA-6012 Enclosed Tri-Clad '55' Motors GEA-6000 J.1.C. Speed Variator 
0 GEA-6091A Unit-cooled D-C Mot © GEA-5715 J.1.C. Magnetic Starter 


Section B651-7 NAME 
Schenectady 5, N. Y. 


STATE 


TURN PAGE FOR MORE PRODUCT HIGHLIGHTS 
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G-E STARTER IS PROTECTED from harmful atmospheres; designed for applications such as this grinding machine dust collector. 


G-E starter designed for automotive industry 


Suitable for operation in atmospheres laden with cutting oils, 
abrasive dusts and moisture, G.E.’s magnetic starter is designed 
to meet J.1.C. Standards. With solid welded corners, no knockout 
openings, and internally reset overload relays, the enclosure is oil-, 
dust-, and moisture-proof. 


You get top electrical performance with this G-E starter because 
the basic contactor is a time-tested device designed for the most 
severe industrial applications. Heart of this contactor is the plastic 
encased coil--G.E.'s “strong box" coil -which can’t be damaged 
by a slipping screwdriver. 


Other long-life features include a permanent air gap in the con- 
tactor that prevents “ sticking-in’’ due to residual magnetism, and 
provides reliable control of the motor. Highly dependable, bi- 
metallic overload relays have precision heaters to enable you to 
operate motors at maximum safe load with minimum danger to the 
equipment. Contact tips are heavy silver for long life 


Starter components are mounted in a heavy-gage steel enclosure 
with corrosion-resistant finish. The cover has a protective gasket 
which resists the destructive action of machine oils and excludes 
them from the interior of the enclosure. Bulletin GEA-5715. 


Engineered Electrical Systems for the 


GENERAL ELECTRIC 


1) Gasket; (2) Handle interlocked with cover; (3) 
Screw cover fasteners; (4) Drip flange and shield; 
5) Disconnect switch (or circuit breaker) ; (6) Steel 
8) Contactor. 


case; (7) Machine-tool transformer 
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LET US SOLVE YOUR 
DIE-CUTTING PROBLEMS 
WITH RICHARDS’ “TOUGH TEMPER” 
STEEL RULE CUTTING DIES 


HEADQUARTERS SINCE 1900 
FOR DIES AND DIE MAKING 
EQUIPMENT AND SUPPLIES 


(Punches, Die Boards, Cutting Rule, Eject. Rubber) 


FOR AUTOMOTIVE, AIRPLANE, RUBBER, 
FELT, INSULATION, SEATING, CORK, 
GASKET, TAR BOARD, PLASTICS, ETC. 


J. A. RICHARDS CO. 


903 N. PITCHER 
KALAMAZOO, MICH. 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 


material savings. 


Our production, engineering and tool-room 
facilities are geared to the volume usage of 
your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 2, Mictigoa 


Servieg Industry Siece 1914 
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Grinding circular slot 
wsing Vulcan's Rotary 
Table and Magnetic 
chuck. 


Vertico! adaptor for Sur- 
| face Grinders. Grinding 
small slots 


Horizonte! oapplicetion. 
Grinding a shoulder 
Punch. 


high speed precision 
grinding heads! 


| Tough grindin 


Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 
move wheel and guard, clamp 
vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan's 
Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres 


ent housing. 


Applied to Jig Boring Machines, Vul- 


canaire is liked by leading precision 


manufacturers because its accuracy is 


guaranteed, producing Vulcanaire jig 


grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations and sketches will be re- 
turned to you — no obligation. 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools ...Dies 
.. . Special Machines . . . Vulcamatic 
Transfer Machines . . . Automation 

. including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. 

. Vuleanaire Jig Grinders .. . 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


| 741 LORAIN AVE. 


DAYTON 10, OHIO 
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Acadia Div. Western Felt Works 
Aircraft? Marine Prod. inc 
American Stee! Foundries 


Aro Eavipment Corp 


Bowsh Mach. Too! Co 


Bendix Aviation Corporation 
Products Div 


Bendix Westinghouse Automotive 
Broke Co 


Bethiehem Stee! Co 
Brown Corp. The 


Bullord Company, The 


Cc 
Cincinnati Grinders, Inc 
Cleveland Worm & Gear Co 
Continental Aviation & Engineering Corp 
Copperweld Stee! Co 
Cotte Transmission Co 


Cross Co 


Danly Machine Specialties, inc 
Denison Engineering Co 7 
Dewey & Aimy Chemical Co 
Douglas Aircraft Co., Inc 108-109 
Dudco Div. New York Air Brake Co 4243 


Pont de Nemours Co., Inc 103-104 


Eaton Manufacturing Co 
Elmes Engineering Div 


Ex-Cell-O Corp 


Fellows Gear Shaper Co. 


G 
Genera! Electric Co they tle 
Gisholt Machine Co 


Goodrich Chemica! Co, F ? 


Goodyear Tire & Rubber Co 


Index to 
Advertisers 


This Advertisers’ Index is published 
as 8 convenience, and net as part 
of the advertising contract. Every 
care will be taken te index cor- 
rectly. We allowance will be made 
for errors or failure te insert 


Hassall, inc., John 
Hill Acme Company, The 


Hydreco Div. New York Air Brake Co 


international Nickel Co., Inc 


Jifty Mfg. Co 


K 


Kaiser Aluminum & Chemical Sales Inc 


Kasle Steel Corp 


L 
Lansing Stamping Co 


Lipe-Rollway Corp 


Magliine, inc 

Moliory & Co., Inc. 
Mechanics Universo! Joint Div 
Milford Rivet & Mochine Co 


Minneapolis-Honeywel! Regulator Co 


N 
Notione! Acme Co. The 
Natione! Machine Too! Builders’ Assn 
Notional Standerd Co 
New York Air Broke Co 


Norton Co 


Ohio Seamiess Tube Div 
Olsen Testing Machine Co., Tinius 


Ortman-Miller Machine Co 


Perfect Circle Corp 
Pittsburgh Plug & Products Co. 


Pratt & Whitney Div. Niles-Bement- 
Pond Co 


Richards Co. J. A 


Schwitzer-Cummins Co. 73 
Shuler Axle Co. Inc Bock Cover 
Simmons Fastener Corp 10 
Simonds Abrasive Co ” 
Standerd Oil Co. (ind.) 2nd Cover 
Standord Pressed Steel Co 
Sterling Aluminum Products, inc. 
Subscription Post-Card 
Sun Oil Company 
Sundstrand Machine Tool Co 


Synchro-Start Products, Inc 


Texos Company, The 
Tuthili Spring Co 


U 


United Stotes Treasury Dept 


Vulcan Tool Co 


w 


Waides Kohinoor, Inc 
Western Felt Works 
Worcester Wire Works Div 


Wyman Gordon 


Y 


Yole & Towne Mfg. Co 
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Mochine Works 
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PIPE and AUTOMOTIVE PLUGS 
and FITTINGS 
PITTSBURGH PLUG 


AND PRODUCTS CO. 


Pittsburgh 15,Pa. * 


TRACKWORK of ALL KINDS 
UGHT RAILS—i2e TO & WO” 
HEAVY TO 1002—300" 330" 
JOINT BARS, BOLTS, TIE PLATES. SPIKES & 
TOOLS, FROGS, SWITCHES. STANDARD & 
SPECIAL TRACKWORK 
SEND US TOUR ImQuIRES 
KASLE STEEL CORPORATION 


“ACADIA 


PRODUCTS 


f, | ESTERN FELT WORKS 
W2\-4139 W. Ogden Ave., Chicago 23, Il. 
os Offices in Principal Cities 


Synthetic 


SPEED SENSITIVE SWITCHES 


1, 2 & 3 SWITCH OPERATIONS 


Syuchre-Start Products, Vue. 


8151 N. RIDGEWAY AVE. SKOKIE, Itt 
See our full page ‘ad’ in the STATISTICAL ISSUE” p. 363 


AUTOMOTIVE 
INDUSTRIES’ 


Readers 
are always well 


informed 
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Solving unusual spring and load 

@ 74-yeor-old success story ot TUTHILL. 
Since 1880, we've been designing and making 
dependable, alloy-stee! springs for cars, 
trucks, fire-fighters, trailers, multiple-oxlte 
jobs, dump trucks, jeeps. Whatever 

your need, call upon TUTHILL's top caliber 
skills ond materials to provide 

the right springs — built for your job 


TUTHILL SPRING Co. 


760 West Polk Street Chicago 7, Ilinois 


FACE IT! 


When you need tubular rivets, you 
want them GOOD and you want 
them FAST. 5 Milford plants and 20 
Milford offices see that 
you always get BOTH! 


ILFORD 


RIVET &2 MACHINE CO. 


Plants: Milford, Conn.; Norwalk, Calif; Elyria, Ohio; 
Aurora, til; Hatboro, Pa 

Offices: Atianta, Chicago, Cleveland, Detroit, Fort 
Worth, indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paul, San Francisco, Seattie; 
Norwalk, Calif; Stratford, Conn; Charlotte, N. C, 
Seneca Falis, N.Y.; Jenkintown, Pa.; Westwood, Mass. 


Headquarters for RIVETS 


Tubular split anc special 


and Rivet-setting Machines 


¥ FOR T 
“CEAR PRODUCTION Fa 
The Fellows Gear Shaper Company, Springfield, 
| UTHILL S 
| FINEST ALLOY 
melded shapes 
produced to clos- 
LET’S 
| 
+ 
4 
4 
° 
119 


Bell Aircraft has 


13,000 payroll savers 


“From every point of view, the purchase of U.S. Savings 
Bonds contributes to the soundness of our economy 
and to the individual security of our citizens. | am proud 
that at Bell Aircraft our employees are helping to 
strengthen the national economy and their own future 
security through the Payroll Savings Plan 

“In a recent campaign Bell emplovees achieved a 


record of ne arly 99 participation in the Payroll Sav Ings 


Plan, bringing to 13,000 the total number of our em- 
ployees who are saving systematically through the 


regular purchase of Savings Bonds.” 


LARRY BELL, President Bell Aircraft ¢ orporation 


If your company does not have the Payroll Savings 
Plan, or if vou have the Plan and employee participa- 
tion is less than 50% —get in touch with Savings Bond 
Division, U.S. Treasury Department, Washington, D. C. 
Your State Director, | 


be glad to help you install a plan or show vou how easy 


S. Treasury Department, will 


it is to build emplovec participation in your present plan. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


AUTOMOTIVE INDUSTRIES 
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UNIFORM CLEARANCE 
ALL TEMPERATURES 


“STEEL TENSION MEMBER 
Anchored only at pin bosses © 


_and cast in positive contact 
I. D. of piston skirt 


Now, pistons may be fitted to closer clearances than 
ever before possible. The sensational development 
of CLEAR-O-MATIC Pistons by Zollner engineers 
reduces required clearance to less than 001 with 
constant uniformity of skirt bearing over the entire 
temperature range. Performance results are spec- 
tacular. Engines run quietly with no cold slap. 
Friction is reduced without loss of durability or 
heat conductivity. There is no danger of scuffing 
or seizing. The Zollner designed steel tension mem- 
ber incorporates in the aluminum piston the same 
effective expansion as the ferrous cylinder itself. 
We urge your immediate test of these sensational 
advantages for your engine. 


ow type misters fer 


Benign te skirted 
engines for ewery 


] Clearance maintained uni- 

formly at all coolant tempera- 
tures from 20° below zero to 
200° F. 


? Effective expansion identical 
with ferrous cylinder. 


Steel tension member, with 
same effective expansion as cyl- 
inder, maintains uniform skirt 
clearance through entire tem- 
perature range. 


UNIFORM 
EFFECTIVE SKIRT 
CLEARANCE 
AT ALL 
remperatunes 


Normal diametric clearance 
usually less than .0O1 with uni- 
form skirt bearing. 


Durability and conductivity 
comparable to heavy duty de- 
sign 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


in cooperation with 
engine builders 


a 
CLEAI MATIC | ; 4 
3 
— 
3 
ZOLLNER THE ORIGINAL EQUIPMENT PISTONS “e 
_ 
ZOLLNER MACHINE WORKS Fort Wayne, Indiana 
‘2 


4 
- 
2 AXLE COMPANY, ed, 


